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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission control 
device for an internal combustion engine capable of effectively performing 
the reduction of NOX and the oxidation of particulates according to an 
operation state and not discharging a large quantity of an untreated fuel 
reducing agent after the reduction of NOX is finished. 
SOLUTION: This exhaust emission control device is provided with a filter 
22 carrying an NOX absorbent absorbing NOX or releasing the absorbed 
NOX and an active oxygen releasing agent accelerating the oxidation of 
the particulates in the exhaust gas and capable of temporarily trapping the 
particulates in the exhaust gas, an exhaust switching means 71 capable of 
switching a first flow 76 feeding the exhaust gas from one side of the filter 
22 and a second flow 77 feeding the exhaust gas from the other side of 
the filter 22 in turn and feeding the exhaust gas to a bypass passage 73 
detouring the filter 22 during the switching, a reducing agent feeding 
means 80 feeding the reducing agent to an exhaust passage 76 on the 
upstream side of the filter, and a control means guiding only part of the 
exhaust gas to the filter 22 and feeding the flow of the other exhaust gas 
to the bypass passage 73 to control the feed of the reducing agent for the 
reducing atmosphere when the particulate oxidizing/removing quantity of 
the filter 22 is estimated to be decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by providing the 
following. It is the NOx absorbent which emits NOx absorbed when the air-fuel ratio of the flowing exhaust gas was 
RIN, NOx was absorbed and the oxygen density in the flowing exhaust gas fell. The active oxygen discharge agent 
which promotes oxidization of the particle in exhaust gas is supported, and it is the filter which can temporarily be 
captured about the particle in exhaust gas. Exhaust air means for switching passed to the bypass path where the 1st 
flow which pours exhaust gas from the one side of the aforementioned filter, and the 2nd flow which pours exhaust gas 
fi-om the other side of the aforementioned filter can be switched by turns, and exhaust gas bypasses the aforementioned 
filter in the middle of a change. The reducing-agent supply means established between the branch points of a flueway 
and the flueways of the aforementioned filter upstream which are switched by turns by these exhaust air means for 
switching in the flow of exhaust air. When it is expected that the amount of particle oxidization removal of the 
aforementioned filter becomes small While controlling the aforementioned exhaust air means for switching to lead 
some aforementioned exhaust gas to the aforementioned filter through the flueway of the side which supplies the 
aforementioned reducing agent, and to pour other exhaust gas to the aforementioned bypass path Control means which 
control the aforementioned reducing-agent supply means to supply the aforementioned reducing agent that the 
aforementioned filter should be made reducing atmosphere. 

[Claim 2] It is the exhaust emission control device of the intemal combustion engine according to claim 1 which is the 
case where the time of a slowdown of the vehicles with which the aforementioned intemal combustion engine was 
carried, or fuel oil consumption is smallness when it is expected that the amoimt of particle oxidization removal of the 
aforementioned filter becomes small. 

[Claim 3] It is the exhaust emission control device of the intemal combustion engine according to claim 2 which 
controls the aforementioned reducing-agent supply means to supply the aforementioned reducing agent that it should 
make the reducing atmosphere of the aforementioned filter while controlling the aforementioned exhaust air means for 
switching to lead the aforementioned filter for some aforementioned exhaust gas compulsorily, and to pour other 
exhaust gas to the aforementioned bypass path, when the state of smallness does not arise [ the time of the 
aforementioned slowdown, or fuel oil consumption ] more than over fixed time. 

[Claim 4] It is predetermined NOx when the state of smallness does not arise [ the time of the aforementioned 
slowdown, or fiiel oil consumption ] more than over fixed time. Exhaust emission control device of the intemal 
combustion engine according to claim 3 which controls the aforementioned exhaust air means for switching and the 
aforementioned reducing-agent supply means compulsorily on the basis of an allowed value. 

[Claim 5] The exhaust emission control device of an intemal combustion engine given in either of the claims 1-4 which 
carry out control which maintains the aforementioned exhaust air means for switching so that the aforementioned filter 
may be led for some aforementioned exhaust gas over the predetermined time after supply of the aforementioned 
reducing agent and other exhaust gas may be poured to the aforementioned bypass path. 
[Claim 6] The exhaust emission control device of an intemal combustion engine characterized by providing the 
following. It is the NOx absorbent which emits NOx absorbed when the air-fuel ratio of the flowing exhaust gas was 
RIN, NOx was absorbed and the oxygen density in the flowing exhaust gas fell. The active oxygen discharge agent 
which promotes oxidization of the particle in exhaust gas is supported, and they are two or more filters which can 
temporarily be captured about the particle in exhaust gas. Exhaust air means for switching passed to the bypass path 
where the 1st flow which pours exhaust gas from the one side of the aforementioned filter, and the 2nd flow which 
pours exhaust gas from the other side of the aforementioned filter can be switched by turns, and exhaust gas bypasses 
the aforementioned filter in the middle of a change. They are the control means control the aforementioned reducing- 
agent supply means to supply the aforementioned reducing agent that the aforementioned filter should be carried out to 
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reducing atmosphere while controlling the aforementioned exhaust air means for switching to pour the aforementioned 
exhaust gas to the aforementioned bypass path, when it is expected that a reducing-agent supply means to supply a 
reducing agent among two or more aforementioned filters, and the amount of particle oxidization removal of tfie 
aforementioned filter become small. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device which is 
applied to the exhaust emission control device of an internal combustion engine, especially could be made to carry out 
change passage of exhaust air by tums at the filter of a purge from the exhaust air upstream and the downstream. 
[0002] 

[Description of the Prior Art] In order to remove particles, such as soot contained in exhaust gas in a Diesel engine, it 
is made to reproduce a particulate filter conventionally by carrying out ignition combustion of the particle by which 
has arranged the particulate filter in an engine flueway, and once carried out the uptake of the particle in exhaust gas 
with this particulate filter, and the uptake was carried out on the particulate filter. However, particle by which the 
uptake was carried out on the particulate filter Unless it becomes 600-degree C or more-about elevated temperature, it 
does not light, but Diesel engine exhaust gas ** is quite [ C / 600 degree] usually a low to this. Therefore, it is difficult 
to light the particle by which had with exhaust gas heat and the uptake was carried out on the particulate filter, and in 
order to light the particle by which had with exhaust gas heat and the uptake was carried out on the particulate filter, a 
particle must enable it to light at low temperature. 

[0003] By the way, if a catalyst is conventionally supported on a particulate filter, in order to know that the ignition 
temperature of a particle can be fallen, therefore to reduce the ignition temperature of a particle conventionally, the 
various particulate filters which supported the catalyst are well-known. 

[0004] For example, Japanese Patent Publication No. The particulate filter which made 7 No. -106290 official report 
support the mixture of a platinum metal and an alkaline-earth-metal oxide on a particulate filter is indicated, this 
particulate filter - about 350degreeC to 400 degreeC - it has at low temperature comparatively, a particle is lit, and, 
subsequently it is made to bum continuously 

[0005] 

[Problem(s) to be Solved by the Invention] In a Diesel engine, when the load became high, and the exhaust gas 
temperature reached 400 degreeC firom 350degreeC, therefore it glanced in the above-mentioned particulate filter and 
an engine load becomes high, it seems to carry out ignition combustion of the particle with exhaust gas heat. However, 
even if an exhaust gas temperature reaches 400 degreeC from 350degreeC in fact, a particle may not light and a 
particle lights, only some particles will bum, but the problem that a lot of particles bum and remain is produced. 
[0006] That is, when there are few amounts of particles contained in exhaust gas, there are few amounts of particles 
which adhere on a particulate filter and an exhaust gas temperature is set to 400 degreeC from 350degreeC at this time, 
the particle on a particulate filter lights and, subsequently is made to bum continuously. 

[0007] However, if the amount of particles contained in exhaust gas increases, before the particle which adhered on the 
particulate filter will bum completely, another particle accumulates on this particle, and as a result, a particle 
accumulates in the shape of a laminating on a particulate filter. Thus, although some particles which are easy to contact 
oxygen are made to bum when a particle accumulates in the shape of a laminating on a particulate filter, oxygen is 
contacted, the particle of the ****** remainder will not bum, but a lot of particles will bum and remain thus. 
Therefore, when the amount of particles contained in exhaust gas increases, a lot of particles will continue 
accumulating on a particulate filter. 

[0008] the particle these-deposited on the other hand when a lot of particles accumulated on the particulate filter - 
gradually - ignition combustion ~ carrying out — ****** - ** thus - burning — ****** - ** is considered to be 
because for the carbon in a particle to bum and it to change to ****** graphite etc., while having deposited probably In 
fact, at the low temperature of 350degreeC to 400 degreeC, when a lot of particles continue accumulating on a 
particulate fiher, in order for the deposited particle not to light but to make the deposited particle light, the elevated 
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temperature more than 600 degreeC is needed. However, in a Diesel engine, usually, a bird clapper does not have an 
exhaust gas temperature in the elevated temperature more than 600 degreeC, therefore if a lot of particles continue 
accumulating on a particulate filter, it will become difficult to make the particle deposited with exhaust gas heat light. 
[0009] Moreover, it will bum, if the deposited particle is made to bum, and the ash content which is dregs, i.e., an ash, 
condenses, it becomes a big lump, and the pore of a particulate filter produces blinding with the lump of these ashes. 
The number of the pores which carried out blinding increases gradually with the passage of time, and the pressure loss 
of the exhaust air gas stream in a particulate filter becomes large gradually thus. If the pressure loss of an exhaust air 
gas stream becomes large, a power will decline, and while saying that a particulate filter must be thus exchanged for a 
new article at an early stage also fi-om this point, a title arises. 

[0010] Thus, since the above problems will arise once a lot of particles accumulate in the shape of a laminating, it is 
necessary to devise disposal so that the situation which a lot of particles deposit on a laminating may not be caused in 
consideration of the balance of the amount of particles contained in exhaust gas, and the amount of particles which 
may bum on a particulate filter. 

[001 1] However, only by preparing an exhaust air purification filter with a catalyst in an exhaust pipe, if it is 
continuous-combustion processing of the result in which exhaust air purification was left to the operation situation of 
an internal combustion engine, the above problems are nonavoidable. 

[0012] Then, since a particle will accumulate on the both-sides side of a filter if it can be made to carry out by turns at 
the filter of a purge change passage of exhaust air from an exhaust air upstream and a downstream so that the 
continuous combustion of a particle may become possible as much as possible, the alimentation per unit area of a 
particle can be reduced. Moreover, oxidization of a particle can be promoted by carrying out the disturbance of the 
particle deposited by the change of an exhaust air gas stream, and flying it. In this case, it is NOx to filter base material 
If the absorbent was prepared, when it becomes a situation with much oxygen into exhaust gas, it is NOx in exhaust 
gas. It absorbs, and by supplying a reducing agent, this can be emitted and returned and can also be purified. 
[0013] Thus, removal and NOx of a particle In order to purify simultaneously, it is NOx to filter base material. With 
the exhaust air purification filter which prepared the absorbent When the oxidizing quality ability of the particle in a 
filter may be reduced, (for example, when the time of slowdown operation of vehicles or fiiel oil consumption is 
smallness) It is possible to adopt the system which is made to bypass a filter and pours exhaust gas, in order to prevent 
that the particle more than preset value accumulates on a filter, and is NOx near the filter at this time. It is possible to 
install the reducing-agent feeder which supplies a reducing agent. 

[0014] Moreover, it is NOx only when the time of slowdown operation or fiiel oil consumption is smallness. If 
reduction control shall be performed, it sets at the time of a continuous high-speed mn, and is NOx. It is NOx when the 
need for reduction arises. The problem that reduction control cannot be performed arises. Then, an operation situation 
is embraced and it is NOx. The system which can perform reduction control is called for. 

[0015] Furthermore, NOx It is NOx in the case of reduction. When it considers as the equipment which supplies fiiel 
(hydrocarbon HC) as a reducing agent, a lot of fiiel sticks to a filter at the time of supply of a reducing agent. And NOx 
If exhaust gas is immediately poured in a filter after discharge and a reduction end, HC which has not oxidized will be 
emitted outside so much and is not desirable. 

[0016] It was made in view of the above situations, and this invention is NOx. Oxidization of reduction and a particle 
can be more effectively performed according to an operation situation, and it is NOx. Let it be a technical problem to 
offer the exhaust emission control device of the internal combustion engine which can suppress being emitted without 
reducing agents, such as fiiel, oxidizing after a reduction end. 
[0017] 

[Means for Solving the Problem] The following means was used for the exhaust emission control device of the internal 
combustion engine of this invention in order to attain the above-mentioned technical problem. 
[0018] Namely, the NOx absorbent which emits NOx absorbed when invention concerning this application absorbed 
NOx when the air-fiiel ratio of the flowing exhaust gas was RIN, and the oxygen density in the flowing exhaust gas 
fell, The active oxygen discharge agent which promotes oxidization of the particle in exhaust gas is supported, the 
particle in exhaust gas The filter which can temporarily be captured. The 1st flow which pours exhaust gas from the 
one side of the aforementioned filter, and the 2nd flow which pours exhaust gas from the other side of the 
aforementioned filter can be switched by turns. The exhaust air means for switching passed to the bypass path where 
exhaust gas bypasses the aforementioned filter in the middle of a change, The reducing-agent supply means established 
between the branch points of a flueway and the flueways of the aforementioned filter upstream which are switched by 
turns by these exhaust air means for switching in the flow of exhaust air. When it is expected that the amount of 
particle oxidization removal of the aforementioned filter becomes small While controlling the aforementioned exhaust . 
air means for switching to lead some aforementioned exhaust gas to the aforementioned filter through the flueway of 
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the side which supplies the aforementioned reducing agent, and to pour other exhaust gas to the aforementioned bypass 
path It is characterized by having the control means which control the aforementioned reducing-agent supply means to 
supply the aforementioned reducing agent that the aforementioned filter should be made reducing atmosphere. 
[0019] Exhaust air means for switching can constitute the flow direction of the exhaust gas in the aforementioned filter 
from a switchable exhaust air change-over valve to a right opposite direction. In addition, with the reducing 
atmosphere of a filter, it considers as the state of giving an inclination a little to an exhaust air change-over valve fi-om 
the mid-position, and pouring exhaust gas to a bypass path, and the flow of **** kana exhaust gas is produced in an 
exhaust emission control device with the inclination of an exhaust air change-over valve. Then, if it will be in the state 
where space velocity (it is called the index which shows what time [ of the volume of a filter ] gas flows at unit time, 
and Following simian virus) fell and a reducing agent is supplied to a filter in the state of this low simian virus, NOx 
can be emitted in few amount of reducing agents. 

[0020] Thus, since a low simian-virus state is aimed at and reducing-agent supply processing is carried out, NOx 
effectively absorbed by the filter can be made to emit. 

[0021] Moreover, for invention concerning this application, when it is expected that the amount of particle oxidization 
removal of the aforementioned filter becomes small, the time of a slowdown of vehicles or fiiel oil consumption is 
smallness (a fiiel cut is included). You may constitute so that it may be a case. 

[0022] Furthermore, when the state below the set point does not arise [ the time of a slowdown of the aforementioned 
vehicles, or fiiel oil consumption ] more than over a predetermined time, the control means of invention concerning 
this appUcation lead some the aforementioned exhaust gas to the aforementioned filter compulsorily, and while they 
control the aforementioned exhaust-air means for switching to poxir other exhaust gas to the aforementioned bypass 
path, they may constitute so that the aforementioned reducing-agent supply means may control to supply the 
aforementioned reducing agent that it should make the reducing atmosphere of the aforementioned filter. 
[0023] According to this composition, even if it is the case where the flow rate of exhaust gas is not passed to a bypass 
path like [ at the time of a hi^-speed run ] for a long time, NOx discharge processing can be performed compulsorily. 
In addition, the timing which performs such NOx discharge processing is made to perform compulsorily, when NOx 
absorbed, for example exceeds an allowed value. 

[0024] As the judgment method of a NOx allowed value, the amount of NOx(es) by which occlusion is carried out to 
the NOx absorbent based on the operation history (deflection of the execution time of lean combustion operation and 
SUTOIKI operation time) of an internal combustion engine is presumed, for example. The method of judging based on 
the output signal value of a NOx sensor in case the air-fiiel ratio of the exhaust air which flows into the method of 
judging by measuring the maximum amount of NOx(es) in which a NOx absorbent can carry out occlusion to the 
estimate, or a filter is a predetermined air-fiiel ratio etc. can be illustrated. 

[0025] Furthermore, the control means of invention conceming this application are crossed to the predetermined time 
after a supply end of the aforementioned reducing agent, lead some aforementioned exhaust gas to the aforementioned 
filter, and they constitute it so that control which maintains the aforementioned exhaust air means for switching so that 
other exhaust gas may be poured to the aforementioned bypass path may be performed. 
[0026] Since a reactant low fiiel component is included in the reducing agent supplied in many cases, much HC 
remains in the filter after a reducing-agent supply end. When exhaust air means for switching are operated immediately 
and the flow of exhaust gas is switched after a reducing-agent supply end in this state, there is risk of HC being emitted 
outside. Then, in order to suppress discharge of HC, after a reducing-agent supply end holds exhaust air means for 
switching in the position at ttie time of supply of a reducing agent over a predetermined period, incorporates the 
exhaust gas of RIN containing oxygen in a filter, and it is made to promote oxidization of HC. However, sudden 
acceleration etc. enters, and when the exhaust gas which contains a particle so much is generated, in order to prevent 
particle discharge, cancel the maintenance state of exhaust air means for switching, and exhaust gas is made to flow 
into a filter, and you may make it capture a particle. 

[0027] Moreover, the NOx absorbent which emits NOx absorbed when invention conceming this application absorbed 
NOx when the air-fuel ratio of the flowing exhaust gas was RIN, and the oxygen density in the flowing exhaust gas 
fell, The active oxygen discharge agent which promotes oxidization of the particle in exhaust gas is supported, the 
particle in exhaust gas Two or more filters which can temporarily be captured. The 1st flow which pours exhaust gas 
fi-om the one side of the aforementioned filter, and the 2nd flow which pours exhaust gas firom the other side of the 
aforementioned filter can be switched by turns. The exhaust air means for switching passed to the bypass path where 
exhaust gas bypasses the aforementioned filter in the middle of a change. When it is expected that a reducing-agent 
supply means to supply a reducing agent among two or more aforementioned filters, and the amoxmt of particle 
oxidization removal of the aforementioned filter become small While controlling the aforementioned exhaust air means 
for switching to pour the aforementioned exhaust gas to the aforementioned bypass path, it is characterized by having 
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the control means which control the aforementioned reducing-agent supply means to supply the aforementioned 
reducing agent that the aforementioned filter should be made reducing atmosphere. 

[0028] It is in-series to an exhaust emission control device, and it is equipped with a filter two pieces, if the reducing- 
agent feeder which prepared supply of a reducing agent between two filters performs, reducing atmosphere is formed 
between filters and this attains to the filter. Therefore, in order to make a filter into reducing atmosphere, it is not 
necessary to lean an exhaust air change-over valve so that some exhaust gas may be made to flow into a filter, and if an 
exhaust air change-over valve is completely controlled in a center valve position, control of an exhaust air change-over 
valve will become easy by **'s. 
[0029] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the exhaust emission control device of the 
internal combustion engine concerning this invention is explained with reference to the drawing of drawing 10 from 
drawing 1 . 

<Outline of equipment configuration> drawin g 1 shows the case where this invention is applied to the compression- 
ignition formula internal combustion engine for vehicles. In addition, this invention is also applicable also to a jump- 
spark-ignition formula internal combustion engine. 

[0030] if drawing 1 is referred to ~ 1 - an engine main part and 2 - a cylinder block and 3 - the cylinder head and 4 - 
a piston and 5 - in an inlet valve and 8, a suction port and 9 show an exhaust valve and 10 shows [ a combustion 
chamber and 6 / an electric control formula fiiel injection valve and 7 ] an exhaust air port, respectively A suction port 
8 is connected with a surge tank 12 through the corresponding inhalation-of-air branch pipe 11, and a surge tank 12 is 
connected with the compressor 15 of the exhaust air turbocharger 14 through an air int^e duct 13. In an air intake duct 
13, the throttle valve 17 driven by the step motor 16 is arranged, and the cooling system 18 for cooling the inhalation 
air which flows the inside of an air intake duct 13 is arranged fiulher at the circumference of an air intake duct 13. the 
example shown in drawing 1 - engine cooling water - the inside of a cooling system 18 - **** — inhalation air is 
cooled with him and engine cooling water On the other hand, the exhaust air port 10 is connected with the exhaust gas 
turbine 21 of the exhaust air turbocharger 14 through an exhaust manifold 19 and an exhaust pipe 20, and the outlet of 
an exhaust gas turbine 21 is connected with the exhaust emission control device which has the casing 23 which built in 
the particulate filter 22. 

[003 1] It connects with each other through the exhaust gas recycle (EGR is called hereafter) path 24 as an exhaust 
manifold 19 and a surge tank 12, and the electric control formula EGR control valve 25 is arranged at the EGR path 24. 
Moreover, the cooling system 26 for cooling the EGR gas which flows the inside of the EGR path 24 is arranged at the 
circumference of the EGR path 24. the example shown in drawing 1 - engine cooling water - the inside of a cooling 
system 26 --**** - EGR gas is cooled with him and engine cooling water On the other hand, each fuel injection valve 
6 is connected with a fuel reservoir and the so-called common rail 27 through fuel-feeding-pipe 6a. The fuel which fuel 
was supplied into this common rail 27 firom the strange fuel pump 28 with the good discharge quantity of an electric 
control formula, and was supplied in the common rail 27 is supplied to a fuel injection valve 6 throu^ each fuel- 
feeding-pipe 6a. The fuel pressure sensor 29 for detecting the fUel pressure in a common rail 27 to a common rail 27 is 
attached, and the discharge quantity of a fuel pump 28 is controlled so that the fuel pressure in a common rail 27 tums 
into target fuel pressure based on the output signal of the fuel pressure sensor 29. 

[0032] An electronic control unit 30 consists of a digital computer, and possesses ROM (read-only memory)32, RAM 
(RAM)33, CPU (microprocessor)34, the input port 35, and the output port 36 which were connected by the 
bidirectional bus 3 1 . The output signal of the fUel pressure sensor 29 is inputted into input port 35 through 
corresponding A-D converter 37. Moreover, the temperature sensor 39 for detecting the temperature of a particulate 
filter 22 to a particulate filter 22 is attached, and the output signal of this temperature sensor 39 is inputted into input 
port 35 through corresponding A-D converter 37. The load sensor 41 which generates the output voltage proportional 
to the amount L of trodding of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output voltage 
of the load sensor 41 is inputted into input port 35 through the corresponding converter 37. Furthermore, whenever 30 
degrees rotates, the crank angle sensor 42 which generates an output pulse is connected to input port 35 for a 
crankshaft. On the other hand, an output port 36 is connected to a fuel injection valve 6, the step motor 16 for a 
throttle-valve drive, the EGR control valve 25, a fuel pump 28, and the actuator 72 mentioned later through the 
corresponding drive circuit 38. 

[0033] Drawing 2 (A) indicates the relation between the amount L of treading in of an accelerator pedal 40, and the 
engine rotational frequency N to be the demand torque TQ. In addition, in drawing 2 (A), each curve expresses the ** 
torque curve, as for the curve shown by TQ=0, torque shows that it is zero, and, as for the remaining curve, demand 
torque becomes high gradually at the order of TQ=a, TQ=b, TQ=c, and TQ=d. The demand torque TQ shown in 
drawing 2 (A) is beforehand memorized in ROM32 in the form of a map as a function of the amount L of trodding of 
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an accelerator pedal 40, and the engine rotational frequency N, as shown in drawing 2 (B). In the example by this 
invention, the demand torque TQ according to the amount L of trodding of an accelerator pedal 40 and the engine 
rotational frequency N is first computed from the map shown in drawin g 2 (B), and fuel oil consumption etc. is 
computed based on this demand torque TQ. 

[0034] As the <structure of exhaust emission control device> exhaust emission control device was shown in drawing 
1 , drawing 3 , and drawin g 4 , the exhaust pipe 70 is connected to the outlet of an exhaust gas turbine 21. It branches 
from this exhaust pipe 70, and the 1st flueway 76 and 2nd flueway 77 which are connected, respectively are established 
in one field of this filter 22 and the field of another side in the casing 23 which built in the particulate fiher 22. 
Furthermore, the bypass path 73 which discharges exhaust gas as it is, without passing a particulate filter 22 from the 
branch point of the 1st flueway 76 and the 2nd flueway 77 is formed. 

[0035] And the exhaust air change-over valve 71 is formed in the branch point of the 1st flueway 76 and the 2nd 
flueway 77. The exhaust air change-over valve 71 is driven with an actuator 72, and switches by turns the 1st flow 
(forward feed) which chooses the 1st flueway 76 and pours exhaust gas from the one side of a filter 22, and the 2nd 
flow (adverse current) which chooses the 2nd flueway 77 and pours exhaust gas from the other side of a filter 22. 
Furthermore, the fiiel addition nozzle 80 as a reducing-agent supply means to inject ftiel is formed into the exhaust gas 
which flows into a filter 22 in the 1st flueway 76 of the above. This fiiel addition nozzle 80 is controlled by the control 
means 75 realized on CPU34 of an electronic control imit 30. 

[0036] Here, the casing 23 which holds a filter 22 is arranged so that it may be located right above the exhaust pipe 70 
which forms the bypass path 73, and it serves as the form where the 1 st flueway 76 which branched from the exhaust 
pipe 70 on both sides of the casing 23, and the 2nd flueway 77 are connected. And as for the filter 22 in casing 23, 
when the passage direction of exhaust gas is made into the length direction, the length of the cross direction which 
intersects perpendicularly in the length direction has become longer than the length of the length direction. By 
considering as such composition, the loading space to the vehicles of the exhaust emission control device which 
consists of casing 23 which connotes a filter 22 can be formed into a ** space. 

[0037] Drive control is carried out by the control means 75 realized on CPU34 of an electronic control unit 30, and an 
actuator 72 is driven with the control signal from an output port 36. Moreover, an actuator 72 is what is driven with the 
negative pressure formed with the drive of an internal combustion engine. A valve element is controlled in the position 
(forward-feed position) which chooses the 1st flueway 76 when negative pressure is not applied. When the 1st negative 
pressure is applied, a valve element is controlled in a center valve position, and when the 2nd strong negative pressure 
is applied rather than the 1st negative pressure, a valve element is controlled in the position (adverse current position) 
which chooses the 2nd flueway 77. While it can also hold in the inclined state (middle inclination position) where the 
two-dot chain line of drawin g 3 shows a valve element and this fiirthermore bypasses some exhaust gas to the bypass 
path 73 by control of negative pressure, other parts can be passed in a filter 22. That is, the exhaust air change-over 
valves 71 driven with the actuator 72 controlled by control means 75 are the exhaust air means for switching as used in 
the field of this invention. 

[0038] since the exhaust air change-over valve 71 connects the 2nd flueway 77 to the bypass path 73 while connecting 
an exhaust pipe 70 to the 1st flueway 76 when the aforementioned valve element is in the forward-feed position shown 
with the dashed line of drawing 3 - exhaust gas ~ exhaust pipe 70-> ~ 1st flueway 76 -> filter 22-> ~ it flows in order 
of the 2nd flueway 77 -> bypass path 73, and is emitted to the atmosphere 

[0039] since the exhaust air change-over valve 71 connects the 1st flueway 76 to the bypass path 73 while connecting 
an exhaust pipe 70 to the 2nd flueway 77 when a valve element is in the adverse current position shown as the solid 
line of drawing 3 - exhaust gas - exhaust pipe 70-> - 2nd flueway 77 -> filter 22-> - it flows in order of the 1st 
flueway 76 -> bypass path 73, and is emitted to the atmosphere 

[0040] When a valve element is in the center valve position which became parallel to the axis of an exhaust pipe 70 as 
the alternate long and short dash line of drawing 3 showed, since the exhaust air change-over valve 71 connects an 
exhaust pipe 70 to the direct bypass path 73, exhaust gas flows to the bypass path 73 without passing a filter 22 from 
an exhaust pipe 70, and it is emitted to the atmosphere. 

[0041] When a valve element is in the middle inclination position which became parallel to the axis of an exhaust pipe 
70 as the two-dot chain line of dr awin g 3 showed, since the exhaust air change-over valve 71 connects an exhaust pipe 
70 to the bypass path 73, in the limitation, some exhaust gas flows to the bypass path 73 without passing a filter 22 
from an exhaust pipe 70, and it is emitted to the atmosphere. On the other hand, some other exhaust gas passes a filter 
22 from a forward feed through the 1st flueway 76 by the inclination of a valve element, and it is introduced at the 
bypass path 73, 

[0042] In this state, the amount of the exhaust gas which flows the 1st flueway 76 becomes less, and it will be in the 
state where space velocity fell. If fiiel is supplied to a filter in this state, active oxidation reaction arises, filter 
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temperature rises, and oxidization of a particle can be promoted. 

[0043] By the change of a valve element, by repeating a forward feed and an adverse current, since particles, such as 
soot, move about the inside of the base material of a filter 22, oxidization of a particle can be promoted and, therefore, 
a particle can be purified efficiently. 

[0044] Drawing 5 (A) is an image view in the case of on the other hand pouring exhaust gas only from Mukai in a filter 
22, and a particle is accumulated, and does not move only to one field of a filter, but it not only becomes the cause of 
the pressure drop buildup of exhaust gas, but it bars purification of a particle. 

[0045] Drawing 5 (B) is an image view in the case of pouring exhaust gas from both directions in a filter 22, since the 
disturbance of the particle is carried out in the direction of a forward feed, and the adverse current direction by both 
sides of a filter, they is both sides of a filter 22, or it can be moved about it inside a base material, it can promote 
oxidization of a particle using the active spot of the whole filter base material, and can lessen more that a particle is 
accumulated in a filter 22. Therefore, the pressure drop buildup of exhaust gas is avoidable. 
[0046] The structure of a particulate filter 22 is shown in <structure of filter> drawingjS . In addition, in drawing 6 , 
(A) shows the front view of a particulate filter 22, and (B) shows the side cross section of a particulate filter 22. As 
shown in drawing 6 (A) and (B), the particulate filter 22 is making the honeycomb structure, and it is the so-called wall 
flow type possessing two or more exhaust air circulation ways 50 and 5 1 which are mutually parallel and are 
prolonged. These exhaust air circulation way is constituted by the exhaust air gas-stream close path 50 where the 
down-stream edge was blockaded with the plug 52, and the exhaust air effluence-of-gas path 51 where the upper edge 
was blockaded with the plug 53. In addition, the portion which attached hatching in drawin g 6 (A) shows the plug 53. 
Therefore, the exhaust air gas-stream close path 50 and the exhaust air effluence-of-gas path 51 are arranged by tums 
through the septum 54 of thin meat. If it says and changes, the exhaust air gas-stream close path 50 and the exhaust air 
effluence-of-gas path 51 will be arranged so that each exhaust air gas-stream close path 50 may be surrounded by four 
exhaust air effluence-of-gas paths 51 and each exhaust air effluence-of-gas path 51 may be surrounded by four exhaust 
air gas-stream close paths 50. 

[0047] A particulate filter 22 flows out for example, in the exhaust air effluence-of-gas path 51 which adjoins through 
the inside of the surrounding septum 54 as the exhaust gas which is formed from a porous material like a cordylite, 
therefore flowed in the exhaust air gas-stream close path 50 is shown by the arrow in drawing 6 (B). 
[0048] In the example by this invention, the peripheral wall side of each exhaust air gas-stream close path 50 and each 
exhaust air effluence-of-gas path 51, The layer of the support which consists of an alumina is formed on the pore 
intemal surface on the both-sides front face of each septum 54, and in a septum 54. on this support Namely, a noble 
metal catalyst, The active oxygen discharge agent which emits the oxygen held when oxygen was incorporated when 
the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the form 
of active oxygen. The NOx absorbent and ** which emit NOx absorbed when the air-fuel ratio of the flowing exhaust 
gas was RIN and the oxygen density in the exhaust gas which absorbs NOx and flows fell are ****(ed). 
[0049] Here, the air-fuel ratio of the exhaust gas which flows into a NOx absorbent means the ratio of the air supplied 
in the flueway in an engine inhalation-of-air path, a combustion chamber 5, and the NOx absorbent upstream, and fuel 
(hydrocarbon). In addition, when fuel (hydrocarbon) or air is not supplied in the flueway of the NOx absorbent 
upstream, the air-fuel ratio of inflow exhaust gas is in agreement with the air-fuel ratio of the gaseous mixture supplied 
to a combustion chamber. 

[0050] Platinum Pt can be used as the aforementioned noble metal catalyst. The aforementioned active oxygen 
discharge agent can consist of at least one chosen from alkaline earth metal like Potassium K, Sodium Na, Lithium Li, 
SESHIMU Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and Strontium Sr, Lanthanum La, rare 
earth like Yttrium Y, and transition metals. 

[0051] In addition, it is desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium. Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an active 
oxygen discharge agent in this case. 

[0052] The aforementioned NOx absorbent can consist of at least one chosen from an alkaline earth like Potassium K, 
Sodium Na, Lithium Li, Caesium Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and Strontium Sr, 
Lanthanum La, and rare earth like Yttrium Y. 

[0053] In addition, it is desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium. Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as a NOx 
absorbent in this case. 

[0054] Most of the metal which constitutes these corresponds so that it may understand, if the metal which constitutes 
an active oxygen discharge agent is compared with the metal which constitutes a NOx absorbent. Therefore, a metal 
which is different as an active oxygen discharge agent and a NOx absorbent, respectively can also be used, and the 
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same metal can also be used. When the metal same as an active oxygen discharge agent and a NOx absorbent is used, 
this metal will achieve simultaneously the function of the both sides of the function as an active oxygen discharge 
agent, and the function as a NOx absorbent. Thus, what achieves simultaneously the function of the both sides of the 
function of an active oxygen discharge agent and the function of a NOx absorbent is hereafter called "active oxygen 
discharge and a NOx absorbent." 

[0055] And the gestalt of this operation explains Platinum Pt on support, such as an alumina, taking the case of the case 
where Potassium K is ****(ed) as active oxygen discharge and a NOx absorbent, as a noble metal catalyst. 
[0056] As mentioned above, the potassium K as active oxygen discharge and a NOx absorbent achieves simultaneously 
the function as an active oxygen discharge agent, and the function of the both sides of the function as a NOx absorbent, 
in this exhaust emission control device, aims at oxidization removal promotion of the particle in exhaust gas using the 
function as an active oxygen discharge agent, and is purifying NOx in exhaust gas using the function as a NOx 
absorbent. Hereafter, paying attention to each function, the purification mechanism in this exhaust emission control 
device is explained. 

[0057] Continuation oxidation treatment of a particle with < filter ... The particle removal operation in the exhaust gas 
by the particulate filter 22 using the function as an active oxygen discharge agent of active oxygen discharge and a 
NOx absorbent is explained at the beginning of function > as an active oxygen discharge agent. In addition, even if the 
fiinction as this active oxygen discharge agent uses other alkali metal, alkaline earth metal, rare earth, and transition 
metals as an active oxygen discharge agent, a particle removal operation is performed by the same mechanism. 
[0058] In the compression-ignition formula internal combustion engine as shown in drawing 1 , combustion is 
performed by the basis with superfluous air, therefore exhaust gas includes a lot of excess airs. That is, in the 
compression-ignition formula internal combustion engine as shown in drawing 1 , the air-fuel ratio of exhaust gas 
serves as RIN. Moreover, in the combustion chamber 5, since NO occurs, NO is contained in exhaust gas. Moreover, 
Sulfur S is contained in fuel, this sulfur S reacts with oxygen in a combustion chamber 5, and it is S02. It becomes. 
Therefore, in exhaust gas, it is S02. It is contained. Therefore, an excess oxygen, and NO and S02 The included 
exhaust gas will flow in the exhaust air gas-stream close path 50 of a particulate filter 22. 

[0059] Drawing 7 (A) and (B) express typically the enlarged view of the firont face of the support layer formed on the 
inner skin of the exhaust air gas-stream close path 50, and the pore internal surface in a septum 54. In addition, in 
drawing 7 (A) and (B), 60 shows the particle of Platinum Pt, and 61 shows the active oxygen discharge and the NOx 
absorbent containing Potassium K. 

[0060] Since a lot of excess oxygens are contained in exhaust gas as mentioned above, when exhaust gas flows in the 
exhaust air gas-stream close path 50 of a particulate filter 22, as it is shown in drawing 7 (A), it is these oxygen 02. It 
adheres to the front face of Platinum Pt in the form of 02- or 02-. On the other hand, NO in exhaust gas reacts with 
02- or 02- on the fi-ont face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). Subsequently, generated 
N02 Diffusing a part in active oxygen discharge and the NOx absorbent 61 in the form of nitrate-ion N03-, as shown 
in drawing 7 (A) being absorbed in active oxygen discharge and the NOx absorbent 61, and combining with Potassium 
K oxidizing on Platinum Pt, a part of nitrate-ion N03- generates a potassium nitrate KN03. 

[0061] On the other hand, as mentioned above, in exhaust gas, it is S02. It is contained and is this S02. It is absorbed 
in active oxygen discharge and the NOx absorbent 61 by the same mechanism as NO. That is, as mentioned above, it is 
oxygen 02. It has adhered to the front face of Platinum Pt in the form of 02- or 02-, and is S02 in exhaust gas. It 
reacts with 02- or 02- on the front face of Platinum Pt, and is set to SOB. 

[0062] Subsequently, generated SOB A part is diffused in active oxygen discharge and the NOx absorbent 61 in the 
form of sulfate-ion S042-, being absorbed in active oxygen discharge and the NOx absorbent 61, and combining with 
Potassiimi K oxidizing further on Platinum Pt, and generates potassium sulfate K2S04. Thus, in active oxygen 
discharge and the NOx absorbent 61, it is a potassium nitrate KNOB. And potassium sulfate K2S04 It is generated. 
[006B] On the other hand, the particle which mainly consists of carbon C in a combustion chamber 5 is generated, 
therefore these particles are contained in exhaust gas. Oh the front face of a support layer, for example, the front face 
of active oxygen discharge and the NOx absorbent 61, these particles contained in exhaust gas contact and adhere, as 
drawing 7 (B) shown in 62 when going to the exhaust air effluence-of-gas path 51 from the exhaust air gas-stream 
close path 50, while exhaust gas is flowing the inside of the exhaust air gas-stream close path 50 of a particulate filter 
22 or. 

[0064] Thus, if a particle 62 adheres on the front face of active oxygen discharge and the NOx absorbent 61, an oxygen 
density will fall in the contact surface of a particle 62, and the active oxygen discharge and a NOx absorbent 61 . If an 
oxygen density falls, a concentration difference arises between the inside of high active oxygen discharge and NOx 
absorbent 61 of an oxygen density, and the oxygen in active oxygen discharge and the NOx absorbent 61 tends to 
move towards the contact surface of a particle 62, and the active oxygen discharge and a NOx absorbent 61 thus. 
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Consequently, potassium nitrate KN03 currently formed in active oxygen discharge and the NOx absorbent 61 It is 
decomposed into Potassium K and Oxygen O and NO, and NO is emitted for Oxygen O to active oxygen discharge and 
the NOx absorbent 61 shell exterior toward the contact surface of a particle 62, and the active oxygen discharge and a 
NOx absorbent 61 . NO emitted outside oxidizes on the platinum Pt of a downstream, and is again absorbed in active 
oxygen discharge and the NOx absorbent 61. 

[0065] On the other hand, potassium sulfate K2S04 currently formed in active oxygen discharge and the NOx 
absorbent 61 at this time is also Potassium K and oxygen O and S02. It is decomposed, Oxygen O goes to the contact 
surface of a particle 62, and the active oxygen discharge and a NOx absorbent 61, and it is S02. It is emitted to active 
oxygen discharge and the NOx absorbent 61 shell exterior. S02 emitted outside It oxidizes on the platinum Pt of a 
downstream and is again absorbed in active oxygen discharge and the NOx absorbent 61. However, since it is 
stabilizing, potassium sulfate K2S04 is a potassium nitrate KN03. It compares and emits and is ******. 
[0066] On die other hand, the oxygen O which goes to the contact surface of a particle 62, and the active oxygen 
discharge and a NOx absorbent 61 is a potassium nitrate KN03. It is oxygen decomposed from a compoxmd like 
potassium sulfate K2S04. The oxygen O decomposed from the compound has high energy, and has very high activity. 
Therefore, the oxygen which goes to the contact surface of a particle 62, and the active oxygen discharge and a NOx 
absorbent 61 is active oxygen O. If these active oxygen O contacts a particle 62, a particle 62 will be made to oxidize, 
without emitting a luminous flame to the inside of a short time, and a particle 62 will disappear completely. Therefore, 
a particle 62 is not deposited on a particulate filter 22. 

[0067] When the particle deposited in the shape of a laminating on the particulate filter 22 like before is made to bum, 
a particulate filter 22 becomes red-hot, and it bums with a flame. The combustion accompanied by such a flame must 
maintain ****** of a particulate filter 22 to an elevated temperature, in order not to continue unless it is an elevated 
temperature, therefore to make the combustion accompanied by such a flame maintain. 

[0068] On the other hand, in this invention, a particle 62 is made to oxidize, without emitting a luminous flame, as 
mentioned above, and the front face of a particulate filter 22 does not bum at this time. That is, if it says and changes, 
in this invention, compared with the former, it will have at low temperature considerably, and a particle 62 will carry 
out oxidization removal. Therefore, the particle removal operation by oxidization of the particle 62 which does not 
emit the luminous flame by this invention completely differs from the particle removal operation by the conventional 
combustion accompanied by a flame. . 

[0069] Moreover, the particle removal operation by oxidization of a particle is considerably performed at low 
temperature. Therefore, the temperature of a particulate filter 22 does not rise so much, but there is almost no danger 
that a particulate filter 22 will deteriorate thus. Moreover, since a particle hardly accumulates on a particulate filter 22, 
there are few dangers that a particle will bum and the ash which is dregs will condense, therefore the danger that a 
particulate filter 22 will carry out blinding decreases. 

[0070] By the way, this blinding is mainly produced with a calcium sulfate CaS04. That is, fuel and the lubricating oil 
contain Calcium calcium, therefore Calcium calcium' is contained in exhaust gas. This calcium calciimi is S03. 
Existence generates a calcium sulfate CaS04. This calcium sulfate CaS04 is a solid-state, and even if it becomes an 
elevated temperature, it is not pyrolyzed. Therefore, calcium sulfate CaS04 It is generated and is this calcium sulfate 
CaS04. Blinding will be produced when the pore of a particulate filter 22 is blockaded. 

[0071] However, S03 which will be diffused in active oxygen discharge and the NOx absorbent 61 if alkali metal with 
an ionization tendency higher than Calcium calcium or alkaline earth metal K, for example, a potassium, is used as 
active oxygen discharge and a NOx absorbent 61 in this case It combines with Potassium K, potassium sulfate K2S04 
is formed, and Calcixmi calcium is S03. Without joining together, the septum 54 of a particulate filter 22 is passed and 
it flows out in the exhaust air effluence-of-gas path 5 1 . Therefore, it is lost that the pore of a particulate filter 22 carries 
out blinding. Therefore, as mentioned above, as active oxygen discharge and a NOx absorbent 61, it will be more 
desirable than Calcium calcium to use a high alkali metal or high alkaline earth metal K, i.e., the potassium. Lithium 
Li, Caesium Cs, and Barium Ba of an ionization tendency. 

[0072] By the way, since Platinum Pt, and active oxygen discharge and a NOx absorbent 61 are activated so that the 
temperature of a particulate filter 22 becomes high, the amount of the active oxygen O which active oxygen discharge 
and tiie NOx absorbent 61 may emit to per unit time increases, so that the temperature of a particulate filter 22 
becomes high. Therefore, without emitting a luminous flame on a particulate filter 22 per xmit time, the oxidization 
removable amount of particles in which oxidization removal is possible increases, so tiiat the temperature of a 
particulate filter 22 becomes high. 

[0073] The solid line of drawin g 9 shows the oxidization removable amount G of particles in which oxidization 
removal is possible, without emitting a luminous flame to per unit time. In addition, in drawing 9 , the horizontal axis 
shows the temperature TF of a particulate filter 22. Oxidization removal is carried out without emitting a luminous 
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fiame on a particulate filter 22 to the inside of a short time, as soon as all the particles by which this amount M of 
eccrisis particles was discharged fi-om the combustion chamber 5 in the field I of drawing 9 when fewer than the 
oxidization removable particle G will contact a particulate filter 22, if the amount of the particle discharged by per unit 
time firom a combustion chamber 5 is called the amount M of eccrisis particles. 

[0074] On the other hand, when [ than the oxidization removable amount G of particles ] more, in the field II of 
drawing 9 , the amount of active oxygen wants the amount M of eccrisis particles for oxidizing all particles. Drawin g 8 
(A) - (C) shows the situation of oxidization of the particle in such a case. 

[0075] That is, the particle portion which a part of particle 62 oxidized when the amount of active oxygen was 
insufficient for oxidizing all particles and the particle 62 adhered on active oxygen discharge and the NOx absorbent 
61 as shown in drawing J (A), and did not fiiUy oxidize remains on a support layer. Subsequently, if the state where the 
amounts of active oxygen are insufficient continues, the particle portion which did not oxidize fi"om a degree to a 
degree will remain on a support layer, and as shown in drawing 8 (B) as a result, the fi-ont face of a support layer will 
come to be worn by the remains particle portion 63 . 

[0076] This remains particle portion 63 that is wearing the front face of a support layer deteriorates in the quahty of 
carbon which camiot oxidize easily gradually, and this remains particle portion 63 becomes easy to remain as it is thus. 
Moreover, NO by Platinum Pt and S02 if the fi-ont face of a support layer is being worn by the remains particle portion 
63 The oxidation and a discharge operation of the active oxygen by active oxygen discharge and the NOx absorbent 61 
are suppressed. Consequently, as shown in drawing 8 (C), another particle 64 accumulates firom a degree on the 
remains particle portion 63 to a degree. That is, a particle will accumulate in the shape of a laminating. Thus, if a 
particle accumulates in the shape of a laminating, since distance is separated from Platinum Pt, or active oxygen 
discharge and a NOx absorbent 61, even if these particles are particles which are easy to oxidize even if, they will not 
oxidize by active oxygen O any longer, therefore still more nearly another particle will deposit them from a degree on 
this particle 64 to a degree. That is, if more states than the oxidization removable amount G of particles continue [ the 
amount M of eccrisis particles ], on a particulate filter 22, a particle will accumulate in the shape of a laminating. 
[0077] Thus, a particle is made to oxidize in the field I of drawing 9 by the inside of a short time, without emitting a 
luminous flame on a particulate filter 22, and a particle accumulates in the shape of a laminating on a particulate filter 
22 in the field II of drawing 9 . Therefore, in order to make it a particle not accumulate in the shape of a laminating on 
a particulate filter 22, it is desirable to always make a relation with the oxidization removable amount G of particles 
into the range of Field I for the amoimt M of eccrisis particles. 

[0078] However, it is almost impossible to make the amount M of eccrisis particles in fact fewer than the oxidization 
removable amount G of particles in all operational status. For example, at the time of engine starting, the temperature 
of a particulate filter 22 is usually low, therefore the amount M of eccrisis particles usually increases more than the 
oxidization removable amount G of particles at this time. If the direction of the amount M of eccrisis particles seems to 
increase more than the oxidization removable amount G of particles immediately after engine starting, the particle 
portion which did not oxidize on the particulate filter 22 will begin to remain. 

[0079] Thus, depending on an operation situation, it may increase from the oxidization removable amount G of 
particles, and a particle may deposit the amount M of eccrisis particles in the shape of a laminating on a particulate 
filter 22. 

[0080] In order to carry out oxidization removal of this deposited particle, the change-over valve 71 arranged at the 
exhaust pipe 70 is switched. If a change-over valve 71 is switched, the exhaust air upstream and exhaust air 
downstream of a particulate filter 22 are reversed, before a switch, in the portion which was the exhaust air 
downstream of a particulate filter 22, a particle will adhere to the front face of active oxygen discharge and the NOx 
absorbent 61, active oxygen O will be emitted, and oxidization removal of this particle will be carried out. A part of 
tiiis active oxygen O emitted moves to the exhaust air downstream of a particulate filter 22 with exhaust gas, and it 
carries out oxidization removal of the particle deposited here. Here, as mentioned above, the disturbance of the particle 
is carried out in the direction of a forward feed, and the adverse current direction by both sides of a particulate filter 22, 
and they are both sides of a particulate filter 22, or moves about inside a base material, and meets and oxidizes to the 
active spot of the whole filter base material. 

[0081] Thus, when the particle which did not oxidize is beginning to accumulate on a particulate filter 22, oxidization 
removal of the particle can be completely carried out from a particulate filter 22 by reversing the exhaust air upstream 
and downstream of this particulate filter 22. 

[0082] Moreover, it is made to oxidize by making rich temporarily some exhaust gas or the whole air-fiiel ratio, when a 
particle accumulates on a particulate filter 22, without the deposited particle emitting a luminous flame. Combustion 
removal is carried out at a stretch for a short time, without the particle deposited by the active oxygen O which active 
oxygen O was emitted to active oxygen discharge and the NOx absorbent 61 shell exterior at a stretch, and was emitted 
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to these breath emitting a luminous flame, if the air-fuel ratio of exhaust gas is made rich (i.e., if the oxygen density in 
exhaust gas is made to fall). The above is a particle purification mechanism using the function as an active oxygen 
discharge agent of active oxygen discharge and a NOx absorbent. 

[0083] NOx purification processing by < active oxygen discharge and the NOx absorbent ... The NOx cleaning effect 
using the function as function [ as a NOx **** agent ] >, next a NOx absorbent of active oxygen discharge and a NOx 
absorbent is explained. In addition, even if the function as this NOx absorbent uses other alkali metal, alkaline earth 
metal, and rare earth as a NOx absorbent, a NOx cleaning effect is performed by the same mechanism. 
[0084] The NOx cleaning effect of active oxygen discharge and a NOx absorbent is considered to be carried out by the 
mechanism as shown in drawi ng 10 . In addition, in drawin g 10 (A) and (B), 60 shows the particle of Platinum Pt, and 
61 shows the active oxygen discharge and the NOx absorbent containing Potassium K. 

[0085] First, as the oxygen density in inflow exhaust gas will increase sharply if the air-fiiel ratio of inflow exhaust gas 
. becomes remarkable RIN, and shown in drawing 10 (A), it is oxygen 02. It adheres to the front face of Platinum Pt in 
the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas reacts with 02- or 02- on the front 
face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0086] Subsequently, generated N02 Being absorbed in active oxygen discharge and the NOx absorbent 61, and 
combining with Potassium K oxidizing on Platinum Pt, as shown in drawing 10 (A), it is spread in active oxygen 
discharge and the NOx absorbent 61 in the form of nitrate-ion N03-. Thus, NOx is absorbed in active oxygen 
discharge and the NOx absorbent 61. 

[0087] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of Platinum Pt. It is 
generated and is NOx of active oxygen discharge and the NOx absorbent 61. It is N02 unless absorptance is saturated. 
It is absorbed in active oxygen discharge and the NOx absorbent 61, and nitrate-ion N03- is generated. 
[0088] On the other hand, theoretical air fuel ratio or since the oxygen density in inflow exhaust gas will fall if it 
becomes rich, an exhaust air air-fuel ratio is N02. The amount of generation falls, a reaction progresses to an opposite 
direction (N03->N02), and nitrate-ion N03- in active oxygen discharge and the NOx absorbent 61 is emitted ftom 
active oxygen discharge and the NOx absorbent 61 in the form of N02 or NO. That is, a fall of the oxygen density in 
inflow exhaust gas will emit NOx from active oxygen discharge and the NOx absorbent 61 . 
[0089] On the other hand, HC in exhaust gas and CO react with oxygen 02- on Platinum Pt, or 02-, and are made to 
oxidize at this time, moreover, N02 or NO emitted by the fall of the oxygen density in inflow exhaust gas firom active 
oxygen discharge and the NOx absorbent 61 is shown in drawing 10 (B) - as - unbumt - it reacts with HC and CO, 
and it is made to retum and is set to N2 

[0090] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum Pt, or 02- first, and 
are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- on Platinum Pt is subsequently 
consumed, NOx discharged from NOx and the internal combustion engine which were emitted by this HC and CO 
from active oxygen discharge and the NOx absorbent 61 will be returned to N2. 

[0091] thus, the front-face top of Platinum Pt ~ N02 or ~ if NO stops existing ~ the degree from the degree from 
active oxygen discharge and the NOx absorbent 61 - N02 or NO emits - having - further - N2 It is made to retum. 
therefore, the air-fuel ratio of exhaust gas - theoretical air fuel ratio ~ or if it is made rich, NOx will emit to the inside 
of a short time from active oxygen discharge and the NOx absorbent 61 - having - N2 It is retumed. 
[0092] thus, if the air-fuel ratio of exhaust gas becomes RIN, NOx will absorb to active oxygen discharge and the NOx 
absorbent 61 ~ having - the air-fuel ratio of exhaust gas - theoretical air fuel ratio - or if it is made rich, NOx will be 
emitted to the inside of a short time from active oxygen discharge and the NOx absorbent 61, and will be retumed to 
N2 Therefore, eccrisis of NOx to the inside of the atmosphere can be prevented. 

[0093] As mentioned above, by the way, in this compression-ignition formula internal combustion engine Usually, 
since combustion is performed in a RIN region farther than SUTOIKI (theoretical air fuel ratio, A/F=14.6) The air-fuel 
ratio of the exhaust gas (namely, exhaust gas which flows into active oxygen discharge and the NOx absorbent 61) 
which flows into a filter 22 in ttie usual engine operational status is very RIN. There are very few amounts of NOx(es) 
which NOx under exhaust air is absorbed by active oxygen discharge and the NOx absorbent 61, and are emitted from 
active oxygen discharge and the NOx absorbent 61. 

[0094] Therefore, with a compression-ignition formula internal combustion engine, before the NOx absorptance of 
active oxygen discharge and ttie NOx absorbent 61 is saturated, it is necessary to supply a reducing agent into exhaust 
gas, to make the oxygen density in exhaust gas fall, and to make NOx absorbed by active oxygen discharge and the 
NOx absorbent 61 emit, and it is necessary to retum to N2 to predetermined timing. 

[0095] Therefore, the amount of NOx(es) in which ECU30 was absorbed by active oxygen discharge and the NOx 
absorbent 61 from the history of the operational status of an internal combustion engine is presumed, and it is made to 
supply a reducing agent with the gestalt of this operation at the same time it makes the air-fuel ratio of exhaust gas rich 
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temporarily and makes an oxygen density fall, when the amount of presumed NOx(es) reaches the predetermined value 
set up beforehand. Thus, generally it has callai it the rich spike to make the air-fuel ratio of exhaust gas rich 
temporarily. 

[0096] With the gestalt of this operation, a rich spike is reaHzed by setting like the expansion stroke or exhaust air line 
of an internal combustion engine, and subinjecting fuel in a cylinder. In addition, a rich spike is realizable also by 
supplying fuel in the upstream flueway 70 from a filter 22. 

[0097] Thus, before the NOx absorptance of active oxygen discharge and the NOx absorbent 61 is saturated, by 
performing a rich spike to predetermined timing, NOx in exhaust gas can be purified continuously and it can prevent 
making NOx emit to the atmosphere. The above is a NOx purification mechanism using the function as a NOx **** 
agent of active oxygen discharge and the NOx absorbent 61 . 

[0098] Therefore, the active oxygen to which this particle will be emitted from active oxygen discharge and the NOx 
absorbent 61 if the particle which NOx contained in exhaust gas when the air-fuel ratio of the exhaust gas which flows 
into a filter 22 when active oxygen discharge and the NOx absorbent 61 are used is RJN is absorbed by active oxygen 
discharge and the NOx absorbent 61, and is contained in exhaust gas adheres to active oxygen discharge and the NOx 
absorbent 61 carries out oxidization removal in the inside of a short time. That is, it can be prevented at this time that 
the particle in exhaust gas and the both sides of NOx are discharged in the atmosphere. 

[0099] On the other hand, if the air-fuel ratio of the exhaust gas which flows into a filter 22 becomes rich, NOx will be 
emitted from active oxygen discharge and the NOx absorbent 61 . this NOx - unbumt ~ it is returned by HC and CO 
and NOx is not thus discharged in the atmosphere at this time Moreover, when the particle has accumulated on a filter 
22 at this time, in this particle, the active oxygen emitted from active oxygen discharge and the NOx absorbent 61 
carries out oxidization removal. 

[0100] Next, change control of the exhaust air gas stream for performing reduction of NOx and oxidization of a 
particle more effectively according to an operation situation is explained according to the flow chart of d raw in g 1 1 and 
drawing 12 . 

[0101] The flow chart shown in drawing 1 1 shows an exhaust air gas-stream change control routine, and this exhaust 
air gas-stream change control routine is beforehand memorized by ROM32 of ECU30, and is performed by CPU34 for 
every fixed time. 

[0102] If processing starts, CPU34 will judge ****** at the time of the slowdown containing a fuel cut in Step 101. 
The judgment of whether to be at the slowdown time whose vehicles contain a fuel cut is judged by G sensor with 
which vehicles were equipped, the sensor which detects the amount of treading in of an accelerator pedal, the engine 
speed sensor (crank angle sensor), the throttle opening sensor, etc. 

[0103] When it progresses to Step 102 when it judges with it being in Step 101 at the slowdown time containing a fuel 
cut (Step 101 : YES), and it judges with on the other hand it not being at the slowdown tune containing a fuel cut (Step 
101 : NO), CPU34 serves as a return and retums to a start position. Exhaust gas temperature will cool a filter low, and 
since there is a possibility of reducing the oxidization removal capacity of a particle, it is necessary to make the case at 
the time of the slowdown containing a fuel cut bypass it. 

[0104] For this reason, in the following step 102, CPU34 gives an inclination a little to the exhaust air change-over 
valve 71 , makes it a bypass state, and makes the flow of **** kana gas in casing 23. Then, it will be in the state where 
simian virus fell. If a reducing agent is supplied to a filter in this state, active oxidation reaction arises, filter 
temperature rises, and oxidization of a particle can be promoted. Moreover, since the exhaust air quantity of gas flow 
which flows in a filter aims at the small stage to bypass and is performing reducing-agent supply processing for NOx 
discharge, NOx can be made to emit in few amount of reducing agents. 

[0105] Completion of NOx discharge stops supply of a.reducing agent. However, control which CPU34 makes 
maintain the exhaust air change-over valve 71 so that after a reducing-agent supply end and during the predetermined 
period t may lead some exhaust gas to a filter 22 in Step 103 and other exhaust air quantities of gas flow may be passed 
to the bypass path 73 is performed. In addition, the predetermined period t shall be time required to oxidize the 
reducing agent which remains in a filter 22, and shall be beforehand registered into RAM33. Drawing 13 shows the 
NOx concentration of the catalyst ouflet when being controlled like the above. The exhaust gas poured by the filter for 
every slowdown is bypassed, and by supplying a reducing agent at the time of a parenthesis, it can operate without 
exceeding a NOx allowed value. 

[0106] Since this fuel contains reactant low HC when using fuel as a reducing agent, much HC remains in the filter 
after a reducing-agent supply end. In this state, after a reducing-agent supply end, when the flow of exhaust gas is 
immediately switched by ttie exhaust air change-over valve 71, tiiere is risk of a lot of HC being emitted outside. Then, 
by this control, in order to prevent HC discharge, only the predetermined period t holds the exhaust air change-over 
valve 71 in the state as it is, and after a reducing-agent supply end incorporates the exhaust gas of RIN containing 
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oxygen, and promotes oxidization of HC. In addition, with the gestalt of the above-mentioned implementation, 
although it is made to supply a reducing agent for every slowdown, when the presumed amount of NOx occlusion is 
small, it is not necessary to necessarily supply a reducing agent. 

[0107] After a predetermined period t end, CPU34 ends and (Step 104) carries out the return of the reduction 
processing by NOx discharge, and returns to a start position. 

[0108] With the flow chart of drawin g 1 1 , it is NOx at the time of slowdown operation. NOx which suppUes a 
reducing agent Although the case where reduction control was performed was explained, it is NOx at the time of 
slowdown operation. In operation which fuel cuts, such as the time of a high-speed run, continue, and is not generated 
in the control which supplies a reducing agent, it is NOx. Reduction controlling becomes impossible. When it is there, 
next the state below the set point does not occur [ a slowdown state or fuel oil consxmiption ] more than over a 
predetermined time, it is NOx compulsorily. NOx which supplies a reducing agent Reduction control is explained 
based on the flow chart of drawing 12 . 

[0109] The flow chart shown in drawin g 12 also shows an exhaust air gas-stream change control routine, and is 
beforehand memorized by ROM32 of ECU30, and it performs by CPU34 for every fixed time. 
[0110] If processing starts, CPU34 will judge a NOx allowed value in Step 201 . The judgment method of a NOx 
allowed value is as above-mentioned. 

[0111] Drawin g 14 shows the appearance NOx concentration of a NOx sensor with the passage of time at the time of a 
high-speed run. With the gestalt of this operation, as shown in drawing 14 , the NOx allowed value L shall be decided 
beforehand, it shall register with RAM33, and CPU34 shall judge a NOx allowed value on the basis of this NOx 
allowed value L. 

[01 12] In Step 201, when it judges with appearance NOx concentration being higher than an allowed value L (Step 
201 : YES), processing progresses to Step 202, and on the other hand, CPU34 serves as a return, when appearance NOx 
concentration judges with a low from an allowed value L (Step 201 : NO). 

[01 13] Next, in Step 202, like Step 102, CPU34 gives an inclination a little to the exhaust air change-over valve 71, 
makes it a bypass state, and makes the flow of **** kana gas in casing 23. If a reducing agent is supplied to a filter in 
this state, active oxidation reaction arises, filter temperature rises, and oxidization of a particle can be promoted. 
Moreover, since the exhaust air quantity of gas flow which flows in a filter aims at the small stage to bypass and is 
performing reducing-agent supply processing for NOx discharge, NOx can be made to emit in few amount of reducing 
agents. 

[01 14] Completion of NOx discharge stops supply of a reducing agent. However, in Step 203, CPU34 leads some of 
after [ a reducing-agent supply end ] predetermined times t, and exhaust gas to a fiher 22, and performs control which 
maintains the exhaust air change-over valve 71 so that other exhaust air quantities of gas flow may be passed to the 
bypass path 73. By this control, most exhaust gas can oxidize the reducing agent by which the filter was adsorbed by 
making it bypass for the time being. 

[0115] After a predetermined-time t end, CPU34 ends and (Step 204) carries out the return of the reduction processing 
by NOx discharge, and retums to a start position. 

[01 16] In addition, in invention conceming this application, when fiiel oil consumption besides at the time of an above- 
mentioned slowdown is smallness, you may constitute [ ****** ] the time of it being expected that the amount of 
particle oxidization removal of a filter becomes small. 

[01 17] Moreover, in the gestalt of the above-mentioned implementation, although the case where one filter was 
prepared in an exhaust emission control device was explained, this invention includes the case where two or more 
filters are prepared in an exhaust emission control device. 

[01 18] For example, the case where drawing 15 adjoined the exhaust emission control device, and equips it with two 
filters 22a and 22b as a gestalt of another operation is shown, drawing 15 (a) is the plan of an exhaust emission control 
device, and drawing 15 (b) is the side elevation of an exhaust emission control device. 
[01 19] As shown in drawing 15 , fuel addition nozzle 80a is prepared between filter 22a and 22b. Thus, when 
preparing fiiel addition nozzle 80a between filter 22a and 22b and supplying a reducing agent, reducing atmosphere is 
formed between filter 22a and 22b. Therefore, it is not necessary to lean the exhaust air change-over valve 71 like the 
gestalt of the above-mentioned operation that a filter should be made reducing atmosphere, and if the exhaust air 
change-over valve 71 is completely controlled to the mid-position, control of the exhaust air change-over valve 71 will 
become easy by **'s. In addition, in drawing 15 , since the thing of the same sign as the sign of drawing 3 has the same 
fiinction, the explanation is omitted. 

[0120] Moreover, drawing 16 shows the case where it was in-series to the exhaust emission control device, and it is 
equipped with Filters 22c and 22d two pieces, drawing 16 (a) is the plan of an exhaust emission control device, and 
drawing 1 6 (b) is the side elevation of an exhaust emission control device. 
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[0121] In the case of this another gestalt of operation, as shown in drawing 16 , filter 22c is prepared in a 1 st flueway 
side, and filter 22d is prepared in the 2nd flueway side. Fuel addition nozzle 80b is prepared on the flueway of the 
Filters [ 22c and 22d ] mid-position. Thus, when preparing fiiel addition nozzle 80b in filter 22c and 22d and supplying 
a reducing agent, reducing atmosphere is formed in filter 22c and 22d. Therefore, if the exhaust air change-over valve 
71 is controlled to the mid-position, control of the exhaust air change-over valve 71 will become easy by ***s. In 
addition, in drawin g 16 , since the thing of the same sign as the sign of drawing 3 has the same function, the 
explanation is omitted. 

[0122] Moreover, this invention is materialized when a noble metal catalyst like Platinum Pt and a NOx absorbent are 
****(ed) on the layer of the support formed in the filter 22. However, the solid line which shows the oxidization 
removable amount G of particles in this case moves to right-hand side a little compared with the solid line shown in 
drawing 9 . In this case, active oxygen is emitted fi-om N02 or S03 which are held on the fi-ont face of Platinum Pt. 
[0123] Moreover, the catalyst which may emit active oxygen can also be used fi-om N02 or S03 which carry out 
adsorption maintenance and by which N02 or S03 were these-adsorbed as an active oxygen discharge agent. 
[0124] Since according to the equipment of this invention it constituted so that it might form by giving an inclination a 
little to an exhaust air change-over valve for the reducing atmosphere of a filter fi-om the mid-position, and making the 
flow of **** kana exhaust gas in an exhaust emission control device and a reducing agent might be supplied to a filter 
in the state of this low simian virus, NOx can be made to emit in few amount of reducing agents, and NOx reduction 
can be promoted. 

[0125] Moreover, even if it is the case where the flow rate of exhaust gas is not passed to a bypass path like [ at the 
time of a high-speed run ] for a long time, it can make NOx discharge processing perform compulsorily, since a 
slowdown state or fiiel oil consumption constituted so that some aforementioned exhaust gas might be compulsorily 
led to the aforementioned filter and a reducing agent might be suppUed even when the state below the set point did not 
occur more than over a predetermined time. 

[0126] Furthermore, since control means were constituted so that some of aforementioned after [ a reducing-agent 
supply end ] predetermined periods and aforementioned exhaust gas might be led to the aforementioned filter, other 
exhaust-air quantities of gas flow might be passed to the aforementioned bypass path, and control which maintains the 
aforementioned exhaust air means for switching might be performed, the reducing agent (HC) which stuck to the filter 
is oxidized with the exhaust gas of RIN included in oxygen and it can emit, discharge of HC can be prevented. 
[0127] 

[Effect of the Invention] According to this invention as mentioned above, it is NOx. Oxidization of reduction and a 
particle can be more effectively performed according to an operation situation, and it is NOx. The exhaust emission 
control device of the internal combustion engine which is not emitted outside after a reduction end while reducing 
agents, such as ftiel, have been unsettled can be offered. 
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^,5ns WIBfif^;«/X ^mfB/N''r/^Xjl?StcfjK 

t^^ \zmmm.mm^m^mmT^ tittc. msiy^ , 
^mTzMmmz-t^ < mEm^m^iM^-r^ ^-o'lz 

[0 0 2 8] sm^^bsmtc. m^ity^ )i^i$'^\M.mT' 
;t ji7c?pj««&^g (c J; 0 fr 5 1 . y-^)v^m \zm.7mm 

y-ov-^^mjiMmmz^^tz^, -u<Dmn.ii-:K^y 
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[0 0 2 9 ] 

[0 0 3 0] mi ^mm-r^^- i 2 

1 2fca^s$n. 1^— >'^>i7 1 2iitm%y 

i7 h 1 3?£r:fl-UTSP^i5'— TK^r — v'r 1 4C0Zi>:/U' 
n> Mfc®^^^ h 1 3^0C«Sia^i7 h 1 3|*|^SiE 

5. 1 \z^^-^n^mmM-viimmr^^yi^f)^^mmm. 1 

n-5. —yj. Sfat*- h 1 0 «SP«v-7tN;u h* 1 9 43 J; 

y:S^^l=2 0^:^M^Tgpa^-Jt^5^-\'-v+ 1 4roSm 
^-h*>2 Kca^^n. tlf^3'— 1'>2 l®tBP«/N° 
T--C^3.l— h:7-f;U^'2 2*rrt)aUfc^r— >>i/2 3 

[0 0 3 1 ] 1 9 <*:■+»-- >'^>i7 1 2 <h 

EGRSiM^2 5*^i2MSriSo Sfc. EGRiiSS2 4 
0 {CttE G RilSS 2 4 E G R:tfX ^if?^-r 

JS«ajT««SHJ^Sl*A^?^aiSS2 6rt{C^r/;5^tl< «^ 

?ftai7K{CJ;oTEGR;tfX75^*?^ai$tl^= — 

■ftW^ 6 6 a \^xmm U ■tf-/'^. V^to 

2 7rt-^^^ll^a^^|IiC:cotl:^±lffi■BI^^i:j^l^^#>^2 s;^)^ 

n^>l/-JL'2 7|*ltC#t$&$nfc^. 
6 a LT*ii^"««# 6 (CtftJ&Sn 

■ $:^!±iT^fcJ«)CDj^.»ffi-fe>+'-2 9 *^*lxf^tt 6*1, 
E-k>+>-2 9CDm:;'3^^(ca-:?'I.^T3^:>U-;U2 71^ 

[0 0 3 2] m^f&JfPn.-^> h 3 0«xv^';i'3>t"i 
-iS'-75''6;^d:0. «:5f6]tt/N'7. 3 1 (CcfcoTS^^tCft^^ 
^nfcROM ('J-K:^>'J/^:U) 3 2, RAM 
>yAT^>-b:X^^:'J) 3 3. CPU (^-l'i7D7'D-tr 
3.4, A:;']#-h3 5*3=ttK{±l;^)Ji?-h3 6^^ 



^li 3 7 <£:n-LTA:/33p- h 3 5 {CA;b$n.5. 

A°5^-C+ir 1/— h^-r Jl/^ 2 2(C«/tX'f ^n-U— 
^;i/5'2 2COSa*^tti-r^fcSt)G5®a^-fe>-9-3 9 

#^te.n, c'©?ag-fe>-y-3 9otti:^«^«*tJS-rf)A 

D^^giS 7>&^LTA;^J/J?-^3 5(cA;b^n^„ 7 

\z):tm\^f:i\^timj±'^%^t^^m-^y^ 4 i ts^-^^^^ 
n. *?gf-fe>-y-4 iotb;f3m«*t]tc::r^^»sg3 7Sr 

^UTA:^(JJ^- h 3 5 \ZXts-^n^. mzX-h^^- b 3 
5(C«i7^>^v^7 h^'0iJAtt'3 0° HteT-SStCiB 
^^^-r -5 5 > i7 :ft-lr >•**• 4 2 n 
— i±l;'35J^— h3 6«^f£;-r-S>liW;[eIg§3 8$::^ 

16, EGR$iJW^2 5. mM-^>y2S. ii^Wi^m 

■r^7'5'^iX-3'7 2l;:»»g$ns. 

[0 0 3-3] m2 iA)-\-tWM\-)l'^TQt. 
'^i5'*;P4 OWSg^-iX^'^fiLi. ^MlHlKmN<i:®§5fl^^ 
^LTI/i^o fd;43, 0 2 (A) {C*5ViT&ffl«g«^ h^U 
^ffl^^SbT:feO. TQ=o-e5^sn-5ft|gtti>;p^ 

TQ=b, TQ=c, TQ=d(Dm\Z'AW,\Z^i^V)V^ 
ifil^KfS.^. El 2 (A) lc:^$n^S*h;Ui'TQ«EI 

2 (B) tC^$n-5J;e)tC7i7-fe;U'^:5^Jl'4 OWggJA^ 

M3 2rtlcf21t$nTV^S, *5g^lCj;S^JSfi»]T'«0 

2 (B) ic^-rv-yy*^e,T^-fe;u'^y;i'4 o®sgix^ 
loabtc^fcusn, CCDS* h)v^TQ\zm'^\'^T'mm 

[0 0 3 4] <S^^^^t;SScD^ja>Sm^1t,SM«, 
mi, ®3, g|4{C^Lfcct;^>{C, SfM:S'-t*>2 1© 
tilP{cSP^l=7 0*«S5^$nTVi^. J:<7)»»«7 0A^ 
ib^^l^X. n7-^^zLU—hy-<)l'^2 2^P^m\^f:L 
^-->>^2 3tr*3tt-5i^7^'Jl.^2 2CD— :&CO®<?;fffl 

:^<Dmt.\z^n^nmm.t^^ i (DS^M5SgS7 e i:m2 

mass 7 6 chB 2 ©St^aiSSS 7 7 ©^JS**^ 6/N°^^ 4^ 

=L\^-hy^ 2 2 ^mm^r\z^(D ^ ^sNa;*f x 

[0 0 3 5] ^LT. lll©»a31S§7 6 <h|g2©Sf^ 

ass 7 7CD5^ev^(w«, mm.'mm^i itm^mnx^^ 

-So S^m^^^7 1«, 7i:7 5";LX-:5'7 2(CcfcoTgK 
K^n, lll®S^MagS7 6$ra#?UT7^;U^2 2© 

-:;^{ilW^6P»*'X$:rjftfllicD?^tti (Mlfjft) i, ^2 

mmm^l 7<&»KL.T7^JI/^2 2(D^^^l:^{p:lA^t.fi^ 

-5. $e>{c, H(ffB|gl®gf^ji8S7 6tc«, y-<)V^2 

2 \zxkxt^mm.^7.^\z. mm^^mt^mTtm^^ 

^Witl^XCDmrn^lBJ X)IB Qi)^Wi''-i<bnx\^^^, z. 

(Dmnm^ J x;u 8 0 «, m^sijfi^rL - >v h 3- 0 © c p 
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u3 4±\zmm^n^mm^^7 sixjcosija^nsj; 

[0 0 3 6] c:;iT% :7-f;i/iS'2 2 5riR$-r-g)^r— ->> 
2 3 /U /17.iiSS 7 3 ^mf^ir-^m^m 7 0 

\zmn.m 7 0*^ i (nmmm^ 7 e 2 co 

^faiffiS§7 7 75^«ii9g$nSJgi:/j;oTli^o ^LT. 

^fi^if'SCStT. 7^';UiS'2 2^|*lS-rs^r-->>;5' 

2 3*^e>fJ:^»^^l^^t;gM«D*S'v®^g«X^-XSr« 

[0 0 3 7] 7i75^iX-5'7 f&JtJIl:!- h 

3 OOCPUS 4JifC^:^$n-5Wffll#©7 StCioT 

® P cd^Uj fiji ^ T J^fiE ^ n-S ftJBE J; 0 IK»J ^ n -5 1> 

J; 0 -^m^w. 2 cD*0E*tjDA enfc t #ii 2 ©smfflgs 

7 7 ^MtRTSfi^ (jj^fjft^iB) ^'##:^ft|J^^p-r^o $ 
e.tcmiI©f6'J»{cj:0> ^F#;^BI3®-,^IIIlT^T<k 
5;^cM^Ufc^;>^^ (ff^Fa^iS^iaM) {c^Jt-TS^itfeT 
^. cntc J: 0Sf^;tfx®-8P$:A''f n;^ii!S 7 3 \zn 
-r/tx-r-sitfetc^ ftfi©— gu*^^-;!'^ 2 2{cs?t-rc: 

7i7^n.x.~^ 7 2izj^r3xmm^n?>M^m.^m^7 1 

[0 0 3 8] BfFtB##*^ll3 0ffif«^T^-rilliS^M{Ci& 

^ t 7 1 tt. 7 0 $rii 1 (Dm^m 

SS7 6tc:S^^-rs<!r<»:felr. ^2cDS^^aS&7 7 ^/N'-f 
/-^xaS§7 3('Sj^-r?.®T\ SN^A'Xtt, »St«=7 0 

1 ©s^msss 7 6 ^7 jWi? 2 2 2 rosmiiss 

7 7-»A*'fyi7.il?S7 3®|iUc^nT. :*:^tcMm$n 

[0 0 3 9] SSCD^^-eS^fjI^cS'fiaJCfeS 

<i:#, m^Wmif7 Itt, SP^«7 o^m2©sm3is§ 
7 7lcSj^T?)i:i:t)tC, m 1 ©ftSlfflK 7 6 iS: A'-f A 

XJlg§7 3 tCig^^-r^CDT.- Sf»;tf-^'lt, »«W7 0^ 

f^2<Dmm.m^7 7-7^;u5'2 2^iiicopmiis§7 
6-»A''r/txass7 3(D«i{csKnT, ±mzmtii^n 

[0 0 4 0] m3<D-,^MUX'^^-t^o\z. m 

^1=7 OWtt^tcWtfcSo/c^iti^etcS^ <!:€•. » 

7 1 7 0 «rjajKA*-f /ixass 7 3 

^i^t-^WT. S^m;tfXtt. #f»«7 0A^?>:7^'J1.:37 2 

2SrajML;5:t/^-e/^-rA:z,iisS7 3{cfiSnT, 



[0 0 4 1] m3<D-!^Mm-v^-rj;:oiz, m 
m^wm^7 Hi. s^m«7 o^/N'-f Axiagg? 3 

«. S^^«7 0*^6 7^';l/i$' 2 2 ^aiiLfj:ViTA~-f A- 

xaS§7 3(Cjj?tnT. ;*C»{C*{ca:l^n§, 

M^4(cJ; DSi:^;/7 7.©M©-BI5li|| 1 ©Sf^agS 7 6^ 

[0 0 4 2] z.(D^m-vit. mi<DMmm^7 6^mn 
[0 0 4 3] mm-mm^f^om 

mt^^m<i: <froZ. <t*tT#^. 
[0 0 4 4]' 115 (A) «. 7^;U;$'2 2fC-:^[fi]75'>e. 

y^)l^(D—:^(Dmizco^mmLTmt)^-f. 
[0 0 4 5] ms (B) >'^;u^2 2{c7;i::^r^;^^e 

mt^::ihf}^'v^. y ^ 2 2 \zwm.=f'f)mmt^<D 

ffl-h# ^ M ^ d ^ 7J?^*-e # o 

[0 0 4 6] <y^)v^(Dmm>m^\zn^^^=LU- 
hy^)ii'2 2(Dm^^^'ro u^. aetr^v^T 

(A) \t/^^4^=LU-hy^ Ji^^ 2 2(DJEmm^^i^ 
T^D. (B) li;^^^=^rLl/-h>^^Jl/^2 2c?DfflW 
Krffiia^^LTVi^o 1^6 (A) ^^ZS (B) tr^^n 

^ J: 5 l/- h :7 ^ Jl/^^ 2 2 ^i/Nr:;^ At^jg • 

ffiilSSSO, 5 1 ^:i:1»-r'5V^:b»0'5':7;t— ^U^'a—li 

T*^o z.n^m%fkmm'rfm.m^i(k5 2{z^r)mm 
■^nrzmm.:»7.mAm^ sot. ±^Mmm 5 3 {r j^-o 

75:43. me (A) (r;fel^Ty\>y5=->i?'<^{^LfcgP^^t^1^ 
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[0 0 4 7] n'r^'^^l^—hy ><}V^ 2 2tl0iJ;^tf:3 

[0 0 4 8] *:^0J^cJ:^^^SMTi^^gfa:^'x?j^tAa 

fi^j ^ T ^ b ?i ^ CD m ^mfS. $ nx^s 

[0 0 4 9] :iz.^\ NOx®iR^Jf::r;1iAt*^fifm;Vx 

t^Aiim:ff7.<D?^mitumM^\^\zmm^n^m'^ 
n.cD^mMz-^T^o 

[0 0 5 0 ] mtm^MmU^LT\tB^P t ^ffll^^ 
hU'^i^Na. U5^^7i^Li. -fev-ACs. ;Ut:>?'i7A 

[0 0 5 1 ] ;^cJ:43. dOD^^. SttK^ttHi^Jch LTtl 

Xt3:7;^*U±*S^M> fiP^*'J'i7AK. U^^^AL 
i. 'ir5/'^ACs, ;i/e>^'^ARb> /\'U'^ABa. X 
hD>^r>AS r ^^l^^C^<t7&W^LV^o 
[0 0 5 2] SfriBNOxKiR^J^S. '^Jx.ti';^ U ':7AK. 
:hhUC?ANa, U^'i^ALi. -fev^ACs> jUt'v 
•5ARb(7)ci:-S);^j:7;i^*rU^S. /^^'J'^'ABa. 

•^>r^>La. -r KU':7AY<7)ck-5;^cn^±IS;^^?>atf 

;i/S/'j7AC ai;D^'Y^>ib{®r^<DJi5l/^T;U* U#SX 
ir>'':^ACs. ;i/h:vC7ARb. /K'J'i/ABa. XhD 

[0 0 5 4] m^mmm[!^m^m^r^^mt.NOyim. 
iRm^^^r^^mt^it^'rn{it:>^^^<i:oiz. 



m-cD^m^mi^rzm-^izJtt. m^m\m\tmmnmm 

m^mmiz^fz-r ^tizu^o zlcd^oiz. m^mmn 
a^momm^NOK^&umommcDMyjcDmm^mmiz 

[0 0 5 5]^LT. ZL(DmmmmX\t. yjl^^fj: 

ikiti • NOx^iRm^iLxij^j^AKf)mm^nrzm^ 

^m\z^-:>xmm^^o 

[0 0 5 6] HuaiL;^ccfc3{c. is^mmmm • nox® 
i\^m^iLX(Dtf'jOAK\:^. fs\±mmnihM t Lx (Dm 

mtN^ox-^&^mt:Lx<Dmmmxyj(Dmm^ 
rz-rh(Dx&D. z,(DMmmmmx\t. mi±mmnth 
mti.x(Dmm^mm\^xmm.^7.^(Dum.j-(Dmim 
*{Eii^iiio, NOx^umtLx(Dmm^mmi.xm 
m:^*7.^(DNOx^mtLxi^^^. UT. ^n^tKDm 
mi^zmBi^x :i(Dt^mmtmm\z^^'t^mt^ti:=^XA 

[0 0 5 7 ] <y ^ j]^^\z^_^mni^(Dmmmmm ' 
• ' m^mmikitimtLx<Dmm>W!sb\z. m^mmm 
m • NO x^ifs.mcDm'immi^mm^i^xa^mm^mm 

mML^w^i'^m\z'D\.^xmm'^^. t^^. z.(Df^^mm 
WLWMt^\^x<Dm,^\^. f^^mmwL)m\^\^xm<DT )v 

^m^^^xh mmr^ ^ * :::x a xum^m^im T&^fr^bn 

-So 

[0 0 5 8] miiz7jk^n^.koUj£^mtk^};^mMm 
xit^mj^mcD^^xmrn-^mton. «£oTS^m;y>^t* 
^mcDmrn^^^-^/vx^^^o m^^. miizTs^^n^^ 
o u]±mmtK^p^mmmx\m%'»7.(D'^m\t\-x u - > 
tf^^x\^^^o ^fz. mM'msp^x^tNO'^m^'r^cD 
xm^^*ys^iz\tNo^^^^nx\^^^o ^tz. mn^iz 
\t^^osi)^^^nx^^. cioD^^^^sti^msf^ 

S02 :<?^-&^nTi/i'5o '^-oxmrnmrn.. no^^zss 

O'l ^^/vfzmm^^Tsfjy^y'^^a.U-hy^'Jl^ 2 2 
<Dtim:^^xmAm^5 0\HizikXT^ZLt{zU^. 
[0 0 5 9] 07 (A) i3cklX (B) XSftAil 

5 0 (D\Hm^^<kzsmm 5 4 [^(DmTi\Hmm±\zmf$. 
^nrzmi$im(D^mcow:±m^mi^m\zmtDLx\^^^o 

U:^. mi (A) :h^ZJ^ (B) tC^Bl/^T 6 0 (j:a^P t 
(03BT^^LT;BO. 6 l^i*'J•^AK€:$^-C^/i'5ffi 
ttm^Mm • NOxPj:it$i^l^5KLTV^^. 

[0 0 6 0] jimLrz<^oizmn.:^'y^^\z{:i^m<DMm 
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NOtia^P t CD^S±T02-Xti'0-2-<!:K/?^U. NO 

1 htl^ (2NO + 02 -*2N02 ) o ^l^^Tr^S^^n 

U;^j:;!?teia7 (A) ^r^^n^ct 5 :t VNOs- 
cD^Tffitt^^SJftti • NO x 6 1 i^f;:SSt5: L> — 
gB(7)fiS^-r ::t > N O U A K N O 3 ^ ^^"T 

-So 

[0 0 6 1] ±M\>fz^o\zmm.i37.^\z\tso 

2^>^^nT:feD. c:<?)S02 t)NOc^:|HItl|/j:^;^nX 
A{Cj;oTffittiK^Ji(a:i ' NOx^iR^je 1 rttC®:iK$ 
n^o EP*.. ±ail-fe<i:'5fCjK^02 3^i^02-Xfi02-<7) 
• JF^T a^ P t (7)^® LT^ . • C7) s O 

2 tiS^P t C0^ffi'eO2-XfiO2-<i:SiSUTSO3<h 

[0 0 6 2] ^^^cl'^T^fiE^n^^SOa CD— SBtse^p t 
±TS{cj^^l:^n:^ofgtt^*SitK • NOxSJiR^ije l 

042-c^J^Tffiti^^SS:ffi • NOxKiR^pje 1 F^tClSfSt 

eSi^;^U'^AK2S04^^^~r^o :Z(DXo\Z\^X 
fStt^^MtB • NOx®:iR^J6 1 F^f^l^S^^:^U '^AK 
N03 43.ta^"efE^;^U'i7AK2S04 d^^^JsK^n'So 

[0 0 6 3] — ^r. j8Stt^5rttrcfeViTt^^tC*-3i^> 
C?!;^e);^j:^aST7^>^^^^^n. «e oTSf«**X4» citi- 
ng «gt&^:;^?^^^nTV^^ . Sr^:tfX^ti^^nT^/^^ 

t4fifM*'X?iSAHSS5 O;0^eg^^:^'Xffil±SiiSS5 1\Z\^ 
f)^O^t\zm7 (B) t:::fel^T6 2T^$n^^^>{rffl 

^@<D«®> mTi^m'&mmwL^ • NOx^iR^je i 

[0 0 6 4] ;i(7)cJ:5tI«g[S^6 2}0^^ffittM^J&tB • N 
Ox®lR^J6 \(Dmi±\ti^m^^t,W&=f-^.2 tfttt 

^^*fi:tH • NOx®iK^j6 1 t.(DmmM'r:\tmmmmf)^ 

^Maa • NOx®iR^J6 lrt.!::COPBlTS^M:^^^feL::. »r 

< LTfsttiKmtta:! • NOx®iR^pj6 ip^(Dmmtimw 

^ 6 2 c^gtt^i^SSfm ' NOx®:iR^J6 1 t(n^mM\z 

Ox®iR^J6 lFM{r?^^$nTl^^5SS^;^U'^AKNO 

3 U^AKch^mo^NOchtc^^^n. ^mo?:?^^ 
^a)^^6 2 ^Sti^^Mm • NOx®:iR^iJ6 1 chco^M 
®{Cf^>^^l^> N07j;^^ffit4i?^Mli:i • NOx®ra6 

65i^gB{c*s:{±i$n^o ^i^gKtcSitB^nfcNo^iT^jitffliJoD 
a^p t itc^DO^T^^b^n. mu^^mMWL}^^ NO 

[0 0 6 5]— ^r. CK^th^ffittB^^MttS • NGx^iR 



^J6 ll^{3?^^$nTl^^BfeK*U»^AK2S04*>*U 

6 2 chffittB^^sitti • NOxKiR^je 1 ^(Dmmmzs^ 
m\ s 02 ti^mmmwLi^ • no x^iR^ije 1 1^'^^^^ 
mzWi^^n^. 9vmzm\h-^ntzso2\tyiiim(DB 
^p t±t-4ot'^T^{b$n. Mr/ffitt^^Mtb • NOx 

S04fr^^^^bLTV^:g)fc*. 5g^*U^AKN03 \Z 
[0 0 6 6] -[^r, la^^ 6 2 i:ffit4^^i*ffi • NOx 

p^iR^j6 \L(Dmmm\zm^ommommti')oix}<i 

N03 ^Kt®^*U'^AK2S04<^J:5?5:{b^i^*^e5j^^ 

6 2 <h?£ttK^SS:m • NOxKiR^J6 1 <hC7)S 

«M lcf^7!>v^ J^fStt^^ O ;^ci: o T ^ cin b f£ 
tiK^O;0^'«ST 6 2 chMS^ 6 2 t^MP^Fel 

6 2 «^±f'?^M-r^o SeoXm^ 6 2JiA-T-><4^rL 

l/-hy'^;i^37 2 2±tritffit"^c:ch;^^Yj:l^o 
[0 0 6 7] «E5fc<Z)<:}:5t::A°7^-r:^zLl/-h:7-r;i.:^2 

2 ji \zmmmzmm l ;^ci^3KT 7&^«s*^-y- l ^ <!i # 

'mmzmn\.unnm^^t^\^K 

[0 0 6 8] Z.n\zn UT*:5§0>BTiimfeT 6 2 it_Lai 

cht);^ci:v>o ipt»> ^\^^^?L^^^wnx^\t.^mzit^x 

[0 0 6 9] *;^c. m^co®^^b(Cci:^»iS[^^*^ffi 

2 2(7:)i^g[ti$(^^Ji#i±T> m< LTAx^^rL 
h y ^ 2 2 t^'^it't^iuJ^mt,\^tAj^U\^'^o 

[0 0 7 0 ] ^:i^TC:(^B§S^D^l^{C6gK*;l^>"5^ 
ACa S04l::cfcoTir^o Knt>. ^S^rf^mifttl:^ 

•i^AC a^^^^Snrii^o CCD*;U'>'>^AC attS03 
7!)^'?¥ffit-^i:6ftS^*JUv':7AC a S04^^^-r^o d 
(^)K(^*;i/v'!7AC a S04tiS^T*oTieiS(c;5:o 
X^mif^mL^U^^o tJ£oTBitS!*;i/>"i7ACaS04 
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^^$n, z.(ommti)i'i^'yM.c a so4 irjcoXA^^ 
[0 0 7 1] vA^vt£i}^?>:L<Dm-^. m^mmwcin • n 

U AK i&ffi iffittSEiRSJctti • N O X KiRSiJ 6 1 1^ 
lCl£«-raS03 «*U'^7AKtiiS^LTfifeS?;<JU'^A 

^ + i h 7 ^ ;UiS' 2 2 cDmTi^ @ iS S D r S ^ t Ti^ 

tj:<fji^. fieoTHffi4L;t±^lcffi14S^SJ!{±l • NOx 

■ AK. Ug^-t^AL i , •fe>"J'ACs, A*U'5'ABa • ■• 
^ S ;i (h * W S L. ^ ^ :i i {C -5 <, 

[0 0 7 2] Lz-^-vm^p t ioj^v^mummmm ■ n 

. O X miRM 6 1 it/^'r^ ^3.U—hy'<)Vi'2 2 (DWl^ 
nj-^^zi-V—VV ^ )\'^ 2 2 (Dmrn-A^M < ?S: -5 (5 if if 

Tm^iBtPsT^ K) \zn^^m-t^ z ^fji < mitm^'^mfj: 
[0 0 7 3] 09 <Dmm\tmiiLm?^r^ d izm^k^m-r^ 

-i';i/^'2 2®fgSTF*SLTVii,. mSB^F^TaDtr^, 
$n7t^T<D^KtTAVt7^^':^^:i.l/- h^'-Y^l/^' 2 2{C 

)Vi'2 2±.\zJ&^'^xn^^^-t^^tis.<mm^^'^\^ 
[0 0 7 4] z.tnznL. mm^^f-mMAmitm^'^ 
T(DmL^^mi\:-ri>iz\tmmkmmi!)^^&\^x\.^^. 

'-•-■08 (A)~ (C) 

[0 0 7 5] sp-^, ±T<DWLia.^^mifr^izitm\m 

^^^m^6 2(D--^(D^t)mit^n. -t^izmt^n 
f3:f)^-oftmm^^mmi*:^m±izfMs-r^, ^^ct^x-stt 

mas (B) \z^-$n^^o\zuii^m(D^mtmmmm 



=?-^^6 3trJ:-pTat)n-5J:^lC-^£-5. 

[0 0 7 6] tB.wm(Dmmimo z-cDju^mm^'^^ 6 
3WAmzmit^rnz<\^^ti-7n>KiizmnL. m< l 

IS^n^<i:ei^P t (Ccfc-SNO, SO2 ©^'fbilsffliJj; 
i O izm^miL^^^ 6 3 ®±tCSiJ®«*4^ 6 4 ;^t;*7i^ 

^«jai^«a^p t^m^mmmm • NOx^iRjRie 1 

6 Sg@i * PITT V > ^ i* tc i ;^S?{b ^ n-^-r V ^8lt«i 
^ Tfe o T tt^ffittSE^O <t o T^lb :^n^Z.t 

u-hy^)iy^2 2±izitmn'f-AmmmzmmLxL 

[0 0 7 7] ;icDj;3tCgI9®)®^I T«afe^«A°7^ 

^^3.u—hy^)u^'2 2±izi^i^^xm0k^m-ri>z.t 
u<mmr^(Dvt>\zmititLib^ti. m9<Dmmixit 

fieoTam^:*Vl7"^-^iU-h7^';i/i$'2 2 

±\zmmmizmmi.m^^vizt^rzisb\zm¥mmm.^ 

[0 0 7 8] L*^L/;^j:*5t>^|^(ctt±TcOjiet«c§ilCi3 

(ctta^/i^^- +3. L/- h 7 2 2 ©?as«fi< . 
s£ o T ^ © <t # izim-^mtti^i&'f-m.Mtmim^-^m 

{c#^l±im^^SM©:^;^^^{t:^*"sj*gaSe^«Gd; D t) 
#<fj:^i:;i5^^=^^3.1/-h7^;i/:$' 2 2±lC^{l:$n 

[0 0 7 9] Z.(D^f)lzmm.VzRiZ^-oXlimtiiUnT 

mM>§:mim^-s]mmm^m.Gj^D^m±Lx. n^-^ 
^3.u-hy^)v^2 2 ±.\zw&.=f-mmmzm.mt^ 

[0 0 8 O]- E(DitWUfc0^^*i?ft:^5fe-rsfca6 

\z. m%m7 o\zmm.-^nrzmm^7 ism^s. ^ 
m^i rtimn^^^n^L, /t^^=¥=L]y-hy^)\^ 

^2 2m%m.±-\m\t.m%Tm.m^ti'^mky.. momx 

Wi\Z/~^'r-< ^::i.l'—hy ^ )\^^ 2 2(Dm9i.yiM.mXh-o 

fc^^izioi^^x. ^se^A^'ffittK^iJtai • NOxKJR^j 
6 i<Dmm\zHmi.xfs\tmmof)mtii^n. zoymi 
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[0 0 8 1 ] :i(D^o\ZLTmit^nt^^^r:)rcmn,^f)^ 

ny^><^zLU- hy>()v^2 2\zmmiyih^x\^^^ti^ 
\z. ^Lony'^^zLU— vy^ 2 2 (Dmn,±.tkmt 

)v^2 2f)^ibWim^^'^±\zmims^T^z.ti^^^^^ 

So 

[0 0 8 2] ^Tz/^y^^ ^zlU- hy 2 2 ±{zm. 

i:t^-mm\z.'j y^\z^^ct,iz^r)^ mmLr^mm.'T^ 

m&T-^L^^n^^miimmnih • NOx®iR?pj6 i 
^^iE>^mzm^mmoti—m\zmh^n. z.tub-mz 
tkoa^ tifcis^mmo ct o xmm u rc^mi'f)m0k & 
m^^z,tu<—mzmmm'r:mM^^^'^i^^^n^o 
&.±^^is'&mmiktti • NO Kmum(Disi±mmmihm^ 

[0 0 8 3 ] K^^mmniti • NOxKlR^JfCilSNO 

xmtmm' • - No^mikm^LX(Dmm>'A\z. s 
^mmi^rc^oyimmm\z'o\^^xmm'r^o u:^. c 
<Dy)]^:^^j^m. 7Jit!0±m^m. ^±m'^m\^^xh 

[0 0 8 4] ffitt^m^itB • NOx®iR^J(7:)NOx^{b 
a)<h^AbnT(/^So 7i4B. Ell 0. (A) (B) 

[0 0 8 5] S-r. »SASm:tfX(D?gm:^Wci:0 
> S fj^t AS^»;^'X 4^ cDS^ ^SJS;^^':^^ rn (3 

010 (A) \z^^n^^oizmmo2 f)^02-x\:xo2- 
omxB^p tco^mizi^m-r^o —15. xkxm%^7^ 

JSJSL. NO2 hf^^ (2NO + 02 — •2-NO2 ) o 
[0 0 8 6] 'A\^^X\ ^fSL-^tifcNOi ti, a^P t± 

xmt-^n^^mm^mwi^ • noxkjr^jg 1 mzm 

^'^nxti')Oi^Kti^^^\^t^i)^^. mio (A) \z^. 
^n^^o\zmm^ ^yno^-(Dmxi^^mmwLti^ • n 

Ox®:iR^j6 lF^{Cffif(TSo Z.(D^o\Z{^XnOyLi^^ 
tStt^^MtB • NOx®iR»J6 lrt(C®:iR$tlSo 

[0 0 8 7] m,xm%^y^^(Dmmm^f}^^\^^mK>&^ 

P t CD^ffiTN02 ffi14K*SJcm • NOx 

®iR^J6 ICONOx ^m'^tifi^^^X^U^^WiK^ . NO2 



[0 0 8 8] ;in{C*^LT, S^«^m7i^^^SI^?^*^J:b^ 

tzw) v^\zu^t.m.xm%iJys^<Dmmmmm&-r'p' 

S/z*. NO2 cr)^;5XS7!)^^f£TL. (NO 
3— >N02) (Cii^. ^14^^55:01 • NOx®iR^J6 1 
1^ (^ffi^-f > N O 3-:^^^ N O 2 S tlN O <7)ff^l?ffit±^ 

^*s:m • NOx®iK?pj6 i;^^6:«(m$nso m^. 
oxPjjiR^ije it^^no^f)^WLti\^n^^^\zf^^o 

[0 0 8 9]—;^. c:co<h#. g^^:tfx4»OHC, CO 

a^P t ±c7)^^02-Xti02-i:SiJ^LT^{l:i±L 

OfSttS^^Mtti • NOx®iR^J6 iTj^^eiim^nfcNo 

2S;^c«Nofr^. Eiio (B) \z^'^n^^^\z^mii 

C. COtRm\^xm7x:^l^i^-^nXN2ttj:^o ■■ - 

[0 0 9 0] mt>. iMxm^:^*7s^(OHc. con. ^ 
-ra^p t ±(Dmmo2-:^\^o^'trcrzt>^zRjt^iyxm 

mm-^nx^^fzuc, cofjm^xi^n^^. :i(dh 

C, COtr.J:oTffittS^^Siai • NOx®iKS«J6 1:0^6 

7!?m2t:iil7C$nSo 
[0 0 9 1 ] dCDcfc-pt^lLTa^P t cDaS±lCN02 
^fctiNO;^>^*fiFfiEL^j:<7SSi:. ffittj^^SJcm • NOx 
®iRS«6 l:?$>^'^^;0^6;*:^(hNO2 ^fct^NO^^SScffi^ 

■^^\zN2 \zm7v^\^^^n^o l^c^^^ot. s^m 
(Do-^iizfsmkmnth • nox®ir^J6 i?j?^^nox*^ 

[0 0 9 2] cOck^tc. m^:»7^(Dmm.itf)^'J->\z 
tl^tNO:i^:^^f^\¥mmik\ti • NOx®iR?f>J6 1 tI®iR 

TSchNOx7i?^^ffitt^^iJ{tB • NOx®:iR^J6 l;^^'^^ 

T, :^m4"\ONOx(D9ftfc\<&ffi±-rs;i<h7&^T#So 

[0 0 9 3] <hciSTf. HuMiL;tct:^f::;icD/±SS^^S: 
P^*S^PTti. ai^tSXh^^ (Si^^^.Jrb. A/F = 

14. 6) ^oh\t^Mz^j—>mxmM^mt)ti^(D 
X. m'^(Dmmmm^mx\ty ^ )\^^ 2 2 {zmxr^m 

%^7. m^. fStt^^am • NOx^iRSJe 1 {CfjftA' 

Tssfm;yx) (D^m)A^mm\z^)-yx&r^ . 

0NOx^ifg14iK**JrtB • NOx®iKS«J6 lfc®iR$ 

n. ffitsi^^SJ^ai • NOxKTOe iii^^WL\h^n^N 

Qy.mJi'Xm^X'pt^^^. 

[0 0 9 4] Lfc7^^oT> 
tt^m*Jrm • NOx®JR^j6 l<?)NOx®iRtg;^;;^tgSfP 

t^mzm-^cD^^ ^y^x\ mm.'^T.^izmim^m: 
%^{^xmm.ii7.^(Dmmm&^^y'\t{.^. mmmm 

tb - NOxKiR?PJ6 1 tcKiR^nj^cNOx^rMtB^itN 
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(0 0 9 5] ^CDfci6. :i(DmM(Dmm'V\t. ECUS 

0 7^mmmm(om$mm(Dmm'f)^i^i^ikmmtti • no 
[0 0 9 6] zLa:)mmomm'v\:x. \HmMm(DBmnm 

[0 0 9 7] CKDJc-SlI. ffittS^^SitB • NOxKiR^J 

-6 1- (0 N'G X ©iR Hg:^ 7!?^^gafar ^ h3 (:2F;f ^ ^> 

NOx^ilgtLT^{b"r^^<b7i/^T^. NOK^±m\Z 
[0 0 9 8] Lrzf}^^X. ffi14^*icS:ffi • NOxM^J 

^mitf)^')-ycot.^\z\t.. mm.i3 7.^\z^^n^'^^o 
xtifett^^Sfm-NOx^iR^je it;:®5:iR$n, mm. 

iR^j6 it^c^WLWi^n^^^m,m\z^^xm.mf^(Do% 

<D^m\tt^ZL^ti^x^^:i^\zU^. 
[0 0 9 9]-;^. 2 2{c?)KA"r^j^^»;yx(7) 

COtc<^0jl7t:$n> »r< bTCl<7)^:^lc%NOx:?:?^:;K: 

2 2 ±.\zm^^f)mm\.x\^rcm'^\zn. ^icd^st^s 

[0 10 0] ^JK\Z. NOxCD®7C^1»5^^CDK^t<t^jl 

[0 10 1] HI 1 t::*-r>'P-5^'\'- h^i> 
?jSt >>i/- ^ > ^ (7) T ^ 0 . (7) fi^ ;^ ?;1t 

m^Wm)V-'^>\t. ^fi6ECU3 0<DROM3 2{C|B 
[0 10 2] mmt^T.^- h^^h. CPUS 4ti. 7. 



[0103] CPU34t5. Ts'TyVl 0 I {I^l^T. 
:/l 0 1 : YES) > Xt^-^v^I 0 2 tCjI^. — j^. 

10 1: NO) \'X')^->Lt^K^7.^-V\)Lm.\zm^o 

y^)v^^ii^n'r^^h\zt^y). w&i-cDmim^mti 

[0 10 4] :Z(Dlt^. CPU3 4J5, :^(DX5=-u/:/i 

0 2 \zm^x. m%m^^^7 i\z^=^m'^^^-7Lxn-i 

AXtt^chL. ^-iyy^^2 3mzt:)-t'f^^ts.:^7s(Dmn 

xMyvm^y^ji^^izimr^t. mm<s:m<tKm^^^ 
y^ )u^um'/)^±^i.x. wn^(Dm^t^i^mx^ 
^fz. y^jii$^izmn^mm.:»7^iMmf)^^i^^\^^j'^-f 

^ii:^z:h'/)^X^^o 
[0 10 5] NOxikm^^^T-r^t. myvMcDiM^lt 
fftlh^n^o L^^ly. CPU 3 4 7.y^yz:fl 0 3\Z 

ii7s(D-'^(D^^y ^ 2 2\zm^. mcDmm-^T.m 
m^n-( nxm^ i s \zm.^^ o \zmmmi^^ 1 1 

m^^^mm^fio. fh'^m^t\%y ^)\,^2 2 

56RAM3 3(Cl&g^L.T$.^=fo(D<hf gl 1 3 tl±fE 
OiP < W ^ nfc <h ^ <Z)SSi^l±} □ 0) N O X SJig <^ ^ L T 

v^^o mmmzy 4 izm'^n^mm:»y. ^/^'-r /n"x 
L. f)'^^z.(Dt^m7im^m^^r^^^x% NOxfp^ 

[0 10 6] m7i^]tLxmM^i^m'r^m^. zicom 
fmKmi±(Dm^Hc^^t^cDx\ MTtmiM^mTm^'^ 
y 4 )ii^\z^<(Duci)m^i.x\^^^o z.o'^mx. m 
ymm^m-j'^. m.^\zmmMm^i ixmrnny^om, 
n^m D m^x l^o ^.-^mcDHc^mmznti^-^n 
^^mti^$^^. tcx\ z.(Dmm\zxD\ Hcmiti^m 

W:^7 i^^(D^^o:i^mjzum{.. mm^^/vfzo- 
>cDmmii7.^m^^i2^/vxyiC(omit^i^m'^^^o 
43. ±$mmmmx^^. mmmizmjim^iM^'t^^ 
V \z Lxi^^-^i. m^^ntzNOxmrnrnf)^^]^^ i^ct^ 

[0107] cpu34ti. m^mr^ t^jt^. nox 

JattitcJ:^il7cJa3g^*l7 (XT-^y'/104) U, U^' 
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[0 10 8] Ell i(Dya-9-^- huummm^mz 
Nox jiTc^y^tti^f ^NOx MTvum^'tJ^m'^^m 

^cD^-^^ NOx MTcfflfP^^^^pJBg^T^c^^o * 
NOx il7t:^J^tt;^p1"^NOx itTHftfja^. mi 2(Dy 

[0109] mi 2 {z^-tyo—^^—h^. 

m^mmmjv—^y^^'tho^'hr). ^^s^ecuso 
4\z^^xmn^n^. 

[0 110] mm^^T.^-h'T^^. CPU3 4Ji, X 

[0 1 1 1 ] El 1 4\tmmMn^izNo yi-^y-^omN 
o:!cmm^mmo:)mm^mz7r:Lrc^<D'c$>^o zLom 
m(Dmmx^\t. gii 4tc^t-j;r){c. noxw^ml^ 

ffi L ^a^PtC C P U 3 4 ;!i^*N O X f^^Mc^W^^T ^ 

[0 1 1 2] CPUS y.y^yy2 0 I ti:feV^T. 

tBNOxtig^7^^^fF^fiiLJ:Digl^^*J^Lfc«^ (Xv^ 
^;/y2 0 1 : YES) \ mmf)^y^^y':^2 0 2(Cii^. 

ttiNOxS^75^^fF^MLJ:Oi&i.^chW^L;^c»^ 
(X'ryy2 0 1 : NO) ti'J :5^-><h;ij:^o 
[0 113] :klZ. CPU3 4^^, X7"^>'y2 0 2 1343 

i^^T. X7"^y:/i 0 2<hiwitii{c. nmrnm^i i\zm^ 

T N O X i& <^ * <D il 7C « M S ^ fr o T 1/ ^ '5 ;^ 
'i6> :bT;0^;^cCM7t:?PJfiTNOx^iai±l$-t±^c:i::^^-e^ 

[0 114] NOyLmm^^j-r^L. mimm^^^^t 

fflh^n^o b7!?^L> CPU 3 41^, 7s^y^2{)2\Z 

2 2\zm'^. ^(Dwn.'^ysium^n^ 
m^no. z.(Dum\z^^. i.\t^<mm^7.(Di^^ 

?\y^^x^< ^tx\ y^)i9\zmm-^titi 

[0 115] cpu3 4ti. m^mmtrnj'^^ nox 
mitiizj^^m^mm^mT (7.x^>y2 0 4) ^j^ 
->LX7.^- hi^mizm^o 

[0 116] -^ihm\z^^^mm\z^\^^x. y^)\^ 



[0 117] ^/i. ±lB*3^CDff^§il'*3V^Ttl, 

[0 118] mA.\t. m(Dmm(Dmmhi.x. mib\^ 
m^mt&m\zy ^ )\^^ 2 2 a . 2 2h^mmLX2m 

mmLTzm^^^^i'^ mis (a) mmmt'^mo^^ 
^mx$>y). mi 5 (b) mmmtmm(D&mmx$> 

-So 

[0 1 1 9] Ell Str^-Tdc-Sfr. :7^;U^2 2a, 2 

2 brei{c^5^4^.j!jDyx;P8 o af)m^-f^nxi^^o c(d 
jzoiz. mMmmyxji^so a^y^ji^2 2 a, 22 
hwzmnxm7€m<Dm^^nvm'^\t. y^)v^22 

sm^jg^^ 7 1 ^fs^t^ik:^sti7^cc< > e^m^^^ 7 1^ 
^^{c4^FpifiM(cfflitai-rntSctoT©^m«it#7 kdu 

mf)^^^tt^^. mi s\z^^^x. Eiacorf-^i: 

[0 12 0] mi ^mmmtmm.\zy ^ 2 
2 c, 2 2 d^unx2mmm\^fzm'^^^{.. 016 

(a) tifi^^^^t:fefficD¥®El-e$>D. HI 6 (b) \1 

[0121] zi(Dm(r)mM(Dmm(om'^. m 1 e tc^-r 

ct -5 fC, mi cOfimaSSfi'Jd >^ ^ jl/^' 2 2 c ^ 
m2 0S^^iiSSfiJ{C>'^;U:$^2 2 d;^^*i§frt6nTt.^ 
^S-^.inyX;^8 0 bti^^w';^^' 2 2 c , 2 2d<^ 

^miLm.<Dmm.m^±-\zWLn ^nx\^^^. :z(d^o\z. 

mPcWMJXJVS 0 b^:7^;i/^2 2 c, 2 2 dP^ltC^ 
ttTMTC^PJ^^tt^^rff 'S*^^). :7^Jl/^^2 2c, 2 2 

dmxmjtmmm^mfSL'^n^o fi^or. i^fM^}^^7 
i^4»PBmstcsijpTmScfcc^Tfi^ri^^*7 KDum 

[0 12 2] ^i^c, >'^;U^2 2{Cj|^^$n 

fcffif*:a)g±l::a^P t (Di:'5^j:ft^SflS!lS<hNOx® 

mim^'^mmi^mG^^.r'^m-xm^\z^-rm 
mz]A:-<x'^^^m\zi^mt^. ^(Di^'^\z\t&^F t 
(D^^±,\z^m'^n^NOi^rz\t.sozti^^^^mmf)^ 

[0 12 3] ^tc. ^^mmwL^nhi.x\t.. no^s 
/t^iso3*®««i#Lcin^®^^nfcN02Sfctis 

-So 

[0 12 4] *5!^coaMirci:n«, y^)V9(Dm7m 
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[0 12 5] sfe. igeiitt^. ■h^\^\ixmmm.^m,ifim. 

[0 12 6) jEtc. S<JW¥att. MtBjl5c^Jtt*&i^7t^ 

TtOTf. v'-i'JU^'tCK^LfcSTt^J (HC) ^^^^^ 
[0 12 7] 

[^HJW^m] t;l.±(Dcfc5(C*:^BJ(C<tntf. NOx CO 

m^nw^^m<D^'^9^mzm^^n^z.iimi\i^\f^m 

[HI] F^^^M©ifef*:lIT$.5o 

[0 5] (A) «7^•;^^s*^l'^a[^^L^;^5it^«-r^ttffi 
^^-r-f (B) \tm%-fjxmm. m 



[0 7 ] «Sm^C9^^bf'^ffl<&5^Tli:E:0T*S. 

[0 8] mL^(Dm.mY^m^^^tm.^M-n-$>^, 

^k^'drSig t CDUB^ S:5^-r 0-ei& 
[010] NOx<O#{bf^ffl€r^-reEJE;0-e*-5. 

[011] iiis«je^ic*5tts»^;tfxoit^M«iasi«r5^ 
[012] m<Dmm(nmm\zi6n^mm.ii7.m.^m:'mm 

[01 3] MiiiiefiflCNOx-t>-y-T^(±iL-fcmNO 

[014] iiS3i*ff^(rNOx-fe>-!J-r«lffiUfcf±SNO 

X iiS$:B#FBlCD^liai*tC5^ Lit =bOT'ab So 
[015] fi^^#^b^M{C7^'JP^^PSLT2flig« 

015 (a) \m%witmm.(r)wmm 

■rSO. 01-5.-Cb) «fi^^^'fbgeco(!iiJM0T'$.-2>. 

[016] mm.mt^mzy ^ )v^^m.m\z2mmmL. 

tim^^^sV. 016 (a) «g^a^{b^a®¥ffi0T' 
abO, 016 (b) ttS^»#<bSScofiiM0Tafe-&. 

2 2— /iT^^'^il/— h^w;!/^ 

3 0-- ECU 

6 1 - JStS^^iSraJ • NOx®iR?[iJ (NOx®JR?FiJ, ffi 

7 1 (.m%^m^wd 

7 2 ■••7i7^:i.X— ^ 

7 3 "A*'r/'^xa8S 

7 5-ffiiJSf#© 
7 6"-^l 

7 7-m2CDil^a®gS 

8 o-«Si|Bt^jpyx;u (aTc^JWii^^a) 



[0 3] 



14] 




-30 



76 23 





39' 77 
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mi] [02] 




[05] me] mi 1] 
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!^gg2 0 0 1 -3 1 7 3 3 



[^7] [^8] mi2] 
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(o) — 




(51) Int. CI. 7 

B 0 1 D 53/86 
53/94 

F 0 1 N 3/08 

3/20 
3/24 
9/00 



Z AB 



F I 

F 0 1 N 3/08 

3/20 
3/24 
9/00 

B 0 1 D 53/36 



(##) 



A 
B 
B 
E 
Z 

Z AB 

1 0 1 B 
1 0 3 C 
1 0 3 B 



{12) ^mm- 
(72)5«Bj# im 

(72)^?^# . 



F^-A(##) 3G090 AA03 BAOl CAOO CBOO CB24 
DAi3 DA18 DA20 DB07 EA05 
EA06 

3G091 AA02 AAIO AAIl AAi8 AB06 
AB13 BAI3 BA14 CA12 CA13 
CA15 DBIO EAOO EAOl EA07 
EA15 EA22 GBOIY GB02Y 
GB03Y GB04Y GB05W GB06W 
GB17X HB03 HB05 HB06 

40048 AA06 AA13 AA14 AA18 ABOI 
AB02 AB07 AC02 BB02 BB14 
CC25 CC26 CD05 DAOI DA02 
DA05 DA08 DA 10 DA20 EA04 



